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Manoir Richelieu Hotel, Murray Bay, Quebec. Walls, floors and structural frame of mono- 
lithic concrete, Architect, John S. Archibald, Montreal. Contractor, Wilde & Brydon, Toronto 


below zero at 
MURRAY BAY.... 


but construction of the Manoir Richelieu 
with Monolithic Concrete never faltered! 


The time .... mid-September, 1928. 


The place + + + « atop a precipitous cliff 200 feet above the wharf and railway siding 
at Murray Bay, Quebec. 


The scene. . . . desolation! The smoking ruins of what was once the famous Manoir 


Richelieu. 


The problem - - to plan and construct a magnificent 300 room hotel in the heart of the 
wilderness—to do it within eight months and in the dead of winter. 


There’s drama in that situation—and drama in 
the story of how the job was done. 
The Canada Steamship Company called in 
architect John S. Archibald of Montreal to study 
the problem. Inevitably he reached the conclu- 
sion—‘“We'll build with Concrete.”’ 


The builders overcame the obstacle of extreme 
cold by heating the materials and by erecting a 


wooden outer-shell to protect the fresh con- 
crete. Construction progressed according to 
schedule and the hotel was ready for the next 
summer season. 


If it could be done during the extreme cold of 
winter at Murray Bay, it can be done any- 
where. Write us for further information on 
cold weather construction. 
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Responsibility Must Go With Power 


URING the last year we have heard a lot about 
“collective bargaining.” It is the subject of 
what has become perhaps the most controver- 

sial clause of the National Industrial Recovery Act; it 
has dragged industrialists into the courts to justify their 
labor policies; it has precipitated bloody strife which 
has involved no substantial differences over wages, hours 
or other practical considerations; it has drafted the 
personal services of the President of the United States 
to aid in its interpretation; it has become the battle-cry 
of many labor organizations. 


During all this, however, little emphasis has been 
laid upon one point which, to this writer, seems to lie 
at the heart of the controversy. That point touches the 
very essence of all bargaining. Collective bargaining, 
or any other kind of bargaining, implies delivery as well 
as collection, giving as well as getting. To be successful, 
any bargain must involve an equitable exchange of 
values; each party must feel that he is receiving a value 
comparable with that which he gives. 


Obviously, then, true bargaining must involve on both 
sides a faith in the ability as well as the willingness of 
the other to deliver the goods. 


It is quite possible that a major difficulty in this matter 
of collective bargaining is a doubt on the part of em- 
ployers as to the ability of certain labor leaders to 
deliver. Few employers express reluctance to pay 
better wages, observe improved working conditions or 
otherwise to conform to the labor provisions of the 
National Industrial Recovery Act. But many of them 
voice a fear that, with the present set-up of organized 
labor, their efforts at collective bargaining may result in 
an unwarranted and destructive interference in their 
management by unrepresentative and irresponsible labor 
groups and leaders. They feel that many labor organi- 
zations are set up for the sole purpose of “getting,” with 
no sense of responsibility for delivery. They see danger 
in governmental sanction for such organizations. 


Here, it would seem, lies the dominant problem of 
enlightened labor leadership. The National Industrial 
Recovery Act attempts to establish a means to foster 
genuine negotiation and bargaining between employers 
and employees. At best, however, this is no more than 
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an opportunity. If such bargaining is to be fruitful of 
industrial peace it must be conducted by parties that 
are, beyond a doubt, truly representative, responsible in 
the courts for their acts and agreements and just as 
effective when it comes to delivering their share of the 
bargain as they are in exacting the consideration due to 
them. Moreover, any group, whether of employers or 
employees, that would enjoy the authority of govern- 
mental sanction and that might invoke the power of 
government to enforce its bargains should be fully 
accountable to that government with respect to its 
administrative and financial operations. 


When an independent and self-constituted agency 
presumes to speak or bargain in behalf of any special 
group it is unofficial and must stand or fall on the case 
it makes at the bar of public opinion; but when such 
an agency seeks official sanction as an arm of the govern- 
ment and would invoke the authority of the government 
to enforce its bargains, it should organize in such 
fashion as to leave no doubt that it is truly representa- 
tive of voluntary clients, that it is responsible in the 
courts for the performance of its bargains and that its 
administrative and financial operations are wholly legiti- 
mate and lawful. 


Before the ideal of the National Industrial Recovery 
Act can be realized and collective bargaining established 
as a feature of industrial practice, both industry and 
labor must set up organizations that will meet these 
tests and conform to these principles. Otherwise collec- 
tive bargaining must fail for want of that primary 
essential to every sound bargain, i.e., competent parties. 
The authority of the government should not be invoked 
in behalf of any party who, through disability in any of 
these respects, cannot be qualified as competent. 


If we are to have collective bargaining that will be 
authoritative and enforceable, we must be sure that our 
parties not only are able to exact collection but also 
can be made to deliver. In this as in all other matters, 
power and responsibility should be inseparable. 
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replacement, in handling time and operating costs. 


Lay-Set Preformed Wire Rope pays for these reasons: 


l. Preforming frees it from internal stress and 
strain. Therefore each wire is relaxed and free to 
give you its full measure of service. 


2. Having been preformed in manufacture to the 
exact helical shape every wire and strand must as- 
sume in the finished rope, the result is that broken 
wires lie flat and cut ends require no seizing. 


3. It is completely relaxed, which makes Lay-Set 
much easier to handle—easier to splice—and much 
less likely to kink. 


Send for a sample of Lay-Set Preformed Wire Rope. 
Take it apart and put it together again—it’s fascinating, 
the way each strand cuddles into place. Examine it 
thoroughly and see for yourself why that sample is like 
a good bank check—why a reel of Lay-Set for your 
machinery would be, through money saving, like a 
letter which said: “Enclosed Find Check.” 
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In the News: 


Tue U. S. SupREME Court has declined 
to review two cases in which power com- 
panies sought to restrain municipalities 
from constructing public power plants. 


Derroir is to be the next battleground 
for slum-clearance condemnation proceed- 
ings. Approval of the Detroit project has 
been given by PWA, and federal officials 
are in Detroit planning for land acquisi- 
tion “somewhere on the East Side.” 


In New York a begining has been made 
by PWA to exercise options held on land 
in the neighborhood of Bushwick Ave. and 
Grand St., in the Williamsburg section of 
Brooklyn. 


THe New Muissourt RIVER BRIDGE at 
Kansas City has been officially turned over 
to the highway departments of Missouri 
and Kansas by the Regional Bridge Co., 
which promoted and built it with a $600,- 
000 RFC loan. It will be opened as a toll 
bridge next month. 


RECOMMENDATIONS by two consulting 
boards advise changes in the design of 
San Gabriel No. 1 Dam of the Los Ange- 
les County Flood Control District, to flat- 
ten the side slopes and use quarry mate- 
rial that would be classed as waste, ac- 
cording to original specifications. 


A Second HiIGH-Speep, light-weight 
train has been delivered to the Union 
Pacific Railway. It is an articulated unit 
of six cars, a motor car containing a 
900-hp. diesel engine, a mail-baggage car, 
three sleeping cars accommodating 68 pas- 
sengers in all, and a combination coach 
and buffet car accommodating 56. 


ALLOCATION OF $1,400,000,000 of federal 
public-works funds to the elimination of 
25,000 grade-crossings between highways 
and railways has been urged upon Secre- 
tary Ickes by the Security Owners’ Asso- 
ciation. 


NEBRASKA has received the authority of 
the U. S. Supreme Court to file suit 
against Wyoming over the question of 
water rights on the North Platte River. 
The legality of water rights granted by 
Wyoming to the Casper-Alcova project 
are involved. 


SETBACKS ON BUILDINGS, required by the 
Chicago zoning ordinance, have been 
upheld by the U. S. Supreme Court, and as 
a result of the test case extensive remodel- 
ing will be required on the top twelve 
stories of a twenty-story apartment, at a 
cost of $500,000. 


In This Issue: 


In ELIMINATING one of the most in- 
famous railroad grade-crossings in Kan- 
sas, state highway engineers have at the 
same time made an interesting contribu- 
tion to continuous-girder design. In this 
steel structure near Wichita the super- 
structure of six lines of longitudinal gird- 
ers is carried on a foundation consisting 
of independent piers under the exterior 
girders only. Ingenious framing of the 
transverse pier girders is the key to the 
design. 


INVESTIGATION of the hydraulic proper- 
ties of a creosoted-wood culvert at the 
Iowa Institute of Hydraulic Research has 
revealed that a round entrance permits a 
greater capacity than one with square 
corners. A formula for total head, con- 
sistent with observed results, was devel- 
oped. 


AN INNOVATION in flat-slab floors occurs 
in the new U.S. Appraiser’s Stores Build- 
ing in Baltimore. Use of a welded struc- 
tural-steel “column-head” concreted into 
the slab permits a perfectly flat ceiling 
without column capitals or drops. 


CONTRACTs involving 40,000,000 cu.yd. 
of excavation work are under way to dig 
the first 30 miles of the All-American 
Canal from the Colorado River to the 
Imperial Irrigation District in southeast- 
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ern California. The principal features of 
the project are reviewed, and the present 
construction work is outlined. 


STARTLING INEFFICIENCY in construction 
operations is reported in an article that 
presents some time-production studies on 
a group of small highway bridges. 
Machines on the jobs, which were of 
average character in every way, actually 
worked 20.2 per cent of the available time. 


INTEREST in groundwater resources was 
intensified by the recent drought, and 
authentic data on the subject are of in- 
creasing value to engineers in the field of 
water supply. O. E. Meinzer outlines the 
geological conditions in the north-interior 
states affecting subsurface supplies and 
records first-hand information on _ the 
drought effect on these supplies. 


ConsTRucTION METHODS on mixed-in- 
place road surfacing for Vermont high- 
ways are reviewed. Both gravel and 
crushed-rock types are used, and costs run 
from $4,000 to $6,000 per mile. 


On <A CALIFORNIA highway project 
through a heavy redwood forest, the logs 
cut from the right-of-way were used for 
building fills. The advantages of this par- 
ticular operation are described. 


Coming Articles: 


BuiLpinc long, narrow and high walls 
for navigation locks within a restricted 
cofferdam area is always an interesting 
construction problem. At Montgomery 
Island on the Ohio River the contractor 
attacked the job from the air by installing 
three long fixed cableways to handle 
much of the excavation and all of the 
concrete. An ultra-modern concrete plant, 
a new type of concrete bucket and travel- 
ing steel forms with self-dumping concrete 
hoppers for final placement of concrete 
completed an equipment layout of notable 
effectiveness, described in an article in 
next week’s issue. 








A GLANCE—and you know that Tiger Wire Rope Clips are on the job—that safety and 
strength are present to a maximum degree. Their base, colored a brilliant yellow, makes 
these factors visible—enables you to see that positive protection is afforded against danger- 
ous and costly accidents due to slipping. Superior performance—strength and security 
are assured by massive side walls—and a heavy coat of galvanizing resists rust and corro- 


sion. Tiger Wire Rope Clips are easy to apply—and once in place they stay put. 


From this source you may also secure American Steel & Wire Company 
Wire Rope, Excellay Preformed Wire Rope and Fiege Tiger-Claw Wire 
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FIG. 1—THREE GROUPS of continuous spans comprise the North Lawrence Ave. Viaduct at Wichita, Kan. Independent pier 
columns under the exterior girders only of the steel spans permit railroad tracks to pass under the structure at an angle of 


19 deg. 30 min. 


Continuous-Girder Viaduct 


of Unusual Design 


In steel highway structure at Wichita, Kan., a transverse girder 
carries the reactions of the interior girders to the exterior girders, 
which rest on independent pier columns, a type of foundation 





NUMBER of unique structural 
features were involved in the 


construction of the recently com- 
pleted viaduct over the Santa Fe Rail- 
road on highway route US 81 in the 
suburban industrial district north of 
Wichita, Kan. The entire improvement, 
which includes 1.58 miles of 40-ft. con- 
crete pavement and_ several small 
bridges, is notable because it eliminates 
a grade-crossing which for years has 
claimed periodically a toll of human life 
on the most heavily traveled section of 
rural highway in Kansas, and also be- 
cause it provides a long-needed entrance 
to Wichita at extreme flood stages of 
the Arkansas and Little Arkansas 
Rivers. 
The importance of the improvement 


made necessary to provide for railroad tracks beneath the viaduct 


By LaMotte Grover 


Office Bridge Engineer 
State Highway Commission of Kansas, 
Topeka, Kan 


merited very high standards for the 
alignment and gradients and justified 
the abandoning of 1.5 miles of existing 
and usable pavement that was below 
high-water elevation. The alignment 
chosen necessitated an extensive reloca- 
tion of the channel of near-by Chisolm 
Creek, but the excavated earth provided 
most of the material for the long ap- 
proach fills to the viaduct, where bor- 
rowpits would have caused expensive 
property damage. Also the hydraulic 
properties of the creek channel were 
greatly improved for flood prevention. 
The relocated highway intersects the 


railroad at an angle of 19 deg. 30 
min. but is square with the viaduct 
piers. The use of deck-type construc- 
tion and comparatively flat approach 
grades, consistent with the sight dis- 
tance, general safety, and good ap- 
pearance merited by the location, called 
for the use of shaliow-deck continuous 
spans for best economy, without exces- 
sive deflections and vibration. Pre- 
liminary studies were made of a 40-ft. 
roadway square structure, supported at 
each main pier location by two inde- 
pendent columns, with cross-beams and 
pier caps omitted so that the railroad 
tracks could be carried between the 
columns. Studies were made also of a 
30-ft. roadway structure that would have 
had to be skewed because independent 
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columns placed opposite each other 
could not have been located to permit 
the closest spacing of railroad tracks. 
The 40-ft. roadway was adopted because 
the increased cost under these conditions 
was found to be almost negligible. 
Railroad clearances were required for 
the existing track and three future 
tracks. Provision for additional future 
industry service tracks, although pos- 
sibly desirable, would have increased 
the length of the structure at a rate of 
a 117-ft. span for each additional track. 
The structure designed to meet these 
various conditions and known as the 
North Lawrence Ave. Viaduct, consists 
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of a continuous group of built-up steel 
deck-girder spans, 81, 117, 117 and 81 ft. 
in length, with six lines of girders that 
are haunched over the piers where 
maximum moments occur. The reac- 
tions of the interior girders are carried 
by a transverse steel girder at each in- 


FIG. 2—STRUCTURAL-STEEL DETAILS 
of the continuous-girder viaduct. The trans- 
verse girder is of particularly notable design 
in that it carries the reactions of the in- 
terior girders to the exterior girders, which 
rest on the piers, and at the same time 
permits both the webs and flanges of all 
longitudinal girders to be continuous. The 


open holes give an indication of the erec- 
tion procedure used. 
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termediate pier to the main bear: 
vices under the exterior girders. 
are directly over the independe: 
columns. The main spans are fla: 
each end with a continuous gr. 
three 55-ft. concrete deck-girder 
which places the pedestal-type 
ments back just far enough to p 
the approach-fill slopes from enc: 
ing upon the railroad ditches. 


Unique framing 


The method of framing the 
verse girders into the main gird 
the steel spans is especially inter: 


* The flanges and webs of the longitu ling! 
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FIG. 3—THREE-COLUMN BENTS under 
the continuous concrete girder section where 
railroad clearances did not apply. 


girders are run through unbroken, for 
the sake of simplicity and in order to 
avoid splicing at the points of maximum 
moment. The web plates of the trans- 
verse girder frame into the main gir- 
ders (Fig. 2) with portions blocked out 
to clear the upper and lower flanges of 
the latter. The flanges of the trans- 
verse girder are carried entirely outside 
the outlines of the longitudinal main gird- 
ers, to avoid splicing the latter. These 
flanges are designed to carry the entire 
bending stress of the transverse girder 
at low unit stresses, in recognition of the 
localized stresses that are caused by 
blocking out portions of the web ad- 
jacent to the flanges, and in order to 
hold down the deflection of the trans- 
verse girder. The main bearings under 
the exterior longitudinal girders, at the 
ends of the transverse girders over the 
columns of piers 4, 5 and 6, provide for 
deflections in both transverse and longi- 
tudinal directions (Fig. 2). The span 
length of the transverse girder was con- 
sidered sufficient to warrant this pro- 
vision, 

Silicon steel was used for all main 
material of the longitudinal girders and 
ior the flanges of the transverse girders. 
For these span lengths it is questionable 
whether the reduction in dead-load 
weight of the girders that was accom- 
plished in this way is sufficient to com- 
pensate for the increased difficulty of 
fabricating silicon steel and the greater 
deflections resulting from its use. All 
the girders were designed with only suf- 
ficient camber to fit the vertical curve 
and compensate for dead-load deflec- 
tions. 

Because of the main pier columns 
being independent and unbraced, it was 
found necessary to reinforce them with 
structural-steel angle frames. Also rail- 
road clearances would not permit in- 
creasing the size of the columns. The 
lacing bars for these frames were welded 
in place to avoid intricate detailing and 
iabrication. 

The structure is designed for a stand- 
ard H-15 loading with basic stresses of 
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900 and 18,000 Ib. per sq.in., respec 
tively, for concrete’ and carbon steel, 
with the further provision that a 100 
per cent increase in live load and impact 


will not cause total stresses in excess of 
1,200 and 24,000 Ib. per sq.in. The al- 
lowable used for silicon steel 
are 40 per cent greater than for carbon 
steel, 


stresses 


Erection procedure 


A departure was made from ordinary 
methods of fabrication and erection in 
framing the transverse girders into the 
sections of the longitudinal girders over 
the main piers (Fig. 2). Common prac- 
tice would have been to ship one or both 
angles loose in the cases of the connec- 
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transverse girder was placed in the same 


until 
girder 


first, and so on 
the other longitudinal 

was placed. Finally, the top flange ot 
the transverse girder was placed, bring 

ing its connection angles down over the 
top edges of the web plates in the man 

ner that the case of a knife closes over 
the blade. \ll connections were 
heavily bolted and drifted and the bolts 
removed only as fast as the holes were 
filled with rivets, in order to secure a 
tight fit. Although this procedure Wa 

quite complicated and involved unusual 
care in assembling parts in the shop and 
reaming holes for field connections, the 
trouble was justified by the reduction in 
the number of field rivets. The 


the 
exterior 


manner as 


parts 








FIG. 4—TIMBER TOWERS with steel beam caps were used to support the longi- 
tudinal steel girders during erection. 


tion angles between the flanges and webs 
of the transverse girders as well as the 
connection angles between the web plates 
of the transverse girders and the sec- 
tions of the longitudinal girders to 
which they are connected. In order to 
eliminate as much field riveting as pos- 
sible, the contractor chose to exercise 
an option that permitted both connection 
angles to be shop-riveted in place with 
unusually small clearance for entering 
the web plates between them in the field 
This clearance had to be held down to 
about Ys-in. to insure a tight field con- 
nection. 

The erection procedure was first to 
place a section of one exterior longi- 
tudinal girder and the bottom flange of 
the transverse girder. Then a section 
of the web of the transverse girder was 
inserted between the outstanding legs of 
the connection angles on the exterior 
girder and those of the bottom-flange 
connection angles of the transverse gird- 
er, both at the same time. Next a 
section of the first interior longitudinal 
girder was placed, fitting its connection 
angles over the edge of the section of 
the transverse-girder web plate. Then 
the next section of the web of the 


fitted together quite easily in the field, 
no trouble was encountered in obtaining 
fair rivet holes, and tight connections 
were obtained. 

The floor slab of the steel spans was 
placed in sections of such length that 
they could be struck off and _ finished 
transversely with the use of a compara 
tively light strike-off templet. The 40-it. 
width of roadway would have necessi 
tated the use of an extremely heavy 
templet if the floor has been finished 
traveling in a longitudinal direction; so 
the specifications called for full-width 
placement on the steel spans, to avoid 
unequal dead-load deflections of the in 
terior girders. These sections of floor 
slab and corresponding sections of the 
curbs were placed in such a sequence as 
to obtain almost the full dead-load nega- 
tive moments before the concrete 
placed in the sections over the piers, in 
order to eliminate cracks in the curbs 
and floor slab at these points of maxi- 
mum negative moment. 

The computed deflections of the ex- 
terior girders under dead load were 
enough greater than those of the in- 
terior girders to justify calling for leav- 
ing some of the connections of the 


Was 
















486 


cross-frames in the exterior bays loosely 
bolted until the floor slab had_ been 
placed, so that the dead load would be 
properly distributed. But in order to 
avoid returning to the job to rivet these 
connections, the procedure adopted dur- 
ing construction was to jack initial de- 
flections into the beams with a trans- 
verse beam blocked down from the in- 
terior girders on the under side. The 
cross-frames were then fully riveted 
with the girders deflected. Final de- 
flections of the steel girders, measured 
under full dead load, agreed very 
closly with those computed under the 
assumption of no composite action with 
the floor slab. 


Special details 


A transverse ventilator is provided 
at the highest point in each of the spans 
over the railroad tracks to facilitate the 
escape of flue gases. This precaution 
against corrosion was thought to be 
justified by the probability that switch- 
ing tracks will be installed under the 
viaduct in the future. A continuous line 
of wrought-iron plates 4 ft. wide is 
installed over the existing track as a 
protection against direct blast, and steel 
angles with one leg downstanding are 
riveted along each edge of the blast 
plates to form baffles to aid in condens- 
ing moisture from the locomotive flue 
gases before they come into contact with 
the members of the viaduct. 

Permanent white concrete _ traffic 
markers are constructed monolithically 
with the floor slab, to divide the road- 
way into four lanes. The lower 
tions of the curbs are faced with white 
concrete, and white cement was used 
for the hand-rails and posts. The white 
markers furnish a much better contrast 
with the concrete of the floor than black 
painted markers such as are used on 
the pavement approaches. Conduits are 
provided for a future intsallation of 
electric-lighting equipment. The posts 
upon which lighting standards will be 
installed are provided with anchorbolts 
for the standards and are capped tem- 
porarily with steel plates held in place 
with dome nuts. When these plates and 
nuts are removed, a sufficient length of 
threads will be exposed to splice on 
extensions to the anchorbolts with hex- 
agonal couplings. 


Cost and administration 


The cost of the entire structure was 
$99,445, or about $136 per linear foot 
and $3.40 per sq. ft. The quantities of 
main materials involved were 378 tons 
of structural steel, 185 tons of reinfore- 
ing bars and 2,300 cu.yd. of concrete. 

The structure was designed in the 
office of the state highway commission, 
the steel spans by Charles Turnipseed, 
T. W. Oliver and R. W. Mason, and the 
concrete spans by I. D. S. Kelly and 
George L. Epps, under the direct super- 
vision of the writer and his assistant, 
Paul G. Martin. O. J. Eidmann is en- 
gineer of design of the state highway 


por- . 


commission. The structural steel of the 
main spans was fabricated by the Kan- 
sas City Structural Steel Co., and that 
for the concrete-pier reinforcement by 
the Ben Sibbitt Iron & Foundry Co., 
Wichita, Kan. The bridge was con- 
structed by C. E. Gray, general con- 
tractor, Emporia, Kan., under the super- 
vision of C. M. Barber, resident en- 
gineer, with E. S. Elcock, special repre- 


Capacity of Creosoted-Wood | 


ENGINEERING News-Recorp, Octoser 18, 1934 


sentative of the state departm: 
design. W. V. Buck is state hi 
engineer, and H. D. Barnes is en 
of construction. (Note—Since th: \,, 
written Mr. Buck has resigned t.. ¢,\ 
a position as senior highway en 

for the U. S. Bureau of Public ..,, 
in Ohio, and Mr. Barnes has bee: »; 
moted to the position of state hig 
engineer. ) 


Culverts Studied 


Laboratory investigation shows round entrance 


gives greater capacity than a square entrance 
for a given head—Roughness factors determined 


By F. T. Mavis 


Associate Direcior in Charge of Laboratory, 
lowa Institute of Hydraulic Research, 
lowa City, lowa 


ESTS of a laminated, creosoted- 

wood box culvert were recently 

completed at the Iowa Institute of 
Hydraulic Research, with the object of 
determining the roughness factor for the 
culvert and the capacity under different 
heads. The culvert was 2 ft. square in- 
side dimensions and 32.5 ft. long. It 
was made up of creosoted-wood stock 
14 in. thick and 2% in. wide nailed to- 
gether in units about 4 ft. long with the 
narrow edge normal to the direction of 
flow. Fig. 1 shows the culvert as it was 
being installed in the river channel of 
the hydraulics laboratory. 

The general arrangement of the cul- 
vert and testing apparatus is shown in 
Fig. 2. The river channel in which the 
tests were made is 10 ft. wide and 10 ft. 
deep. The flow was controlled by a head 
gate at the university dam, and the dis- 
charge was measured by means of a sup- 
pressed weir 10 ft. long with a level 
sharp crest 3.2 ft. above the bottom of 
the approach channel. The head on the 
weir was measured by a hook gage, and 
check observations were made on a staff 
gage graduated to hundredths of a foot. 

A watertight bulkhead was built 
around the upstream end of the culvert 
to a height of 5 ft., and all joints were 
calked with roofing cement and oakum. 
The bulkhead was located 18 ft. below 
the weir and about 10 ft. below a system 
of wood baffles in the approach channel. 

Eight pairs of piezometer connections 
were made through the side walls of the 
culvert at an elevation 8 in. above the 
invert. The piezometers were made of 
j-in. galvanized iron pipe cut to lengths 
of about 4 in. and driven from the inside 
of the culvert through holes bored for 
that purpose. The inside edge of each 
piezometer was square, flush with the 





FIG. 1—ASSEMBLING the creosoted-wood 
box culvert preparatory to test. 


inner surface of the culvert, and free 
from burrs. The location of the piezon 
eters is shown in Fig. 2. 

The piezometers were connected |) 
j-in. rubber tubing to. stilling well- 
mounted on the side wall of the flun 
Connections were made so that the two 
piezometers that were opposite cac! 
other in the culvert were connected to 
the same stilling well. A hook gaze 
mounted on a level track above eaci 
battery of four stilling wells was used ty 
determine elevations of the hydraulic 
grade line. 

The tailwater level was controlled !\ 
a bulkhead 8 ft. below the lower end «i 
the culvert, and its height was adjust! 
as required, to maintain the tailwate 
level above the inner top surface of the 
culvert box. The tailwater and hea! 
water levels were read by staff gag: 
graduated to hundredths of a foot. 


Test procedure 


The head gate at the dam was regu 
lated to obtain the desired discharge {01 
a given test, and an interval of tin 
varying from 10 to 30 min. was allowc'! 


for conditions to become steady. - 
soon as steady flow conditions had been 
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FIG. 2—ARRANGEMENT OF CULVERT and testing apparatus. 
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FIG. 3—RESULTS OF TESTS showing relation between discharge and total head; 
also the hydraulic gradient and velocity comparison. 


reached, as determined by stable water the bulkhead, and (2) a quarter-round 
elevations in the stilling wells, the pro- entrance of sheet metal tangent to the 
cedure was as follows: four inner faces of the culvert and 

One observer read the head on the shaped to a radius of 1 ft. 
weir by determining not less than three ; 
pairs of readings with the hook gage. Analysis and results 
These readings were taken alternately 
at high and low points corresponding to 
small surges in the approach channel to 
the weir. These surges seldom exceeded 
0.01 ft., and it is believed that the aver- 
age of all high and low readings was 
precise within 0.005 ft. 

The second observer read the eleva- 
tions of water surfaces in stilling wells 
1, 2, 3 and 4, and he also read the head- 
water staff gage. The third observer 
read water-surface elevations in stilling 
wells 5, 6, 7 and 8, and he read the tail- 
water staff gage. Not less than three 
sets of observations were made in each 
test, the maximum tolerance being about 
0.005 ft. 

Under conditions of high discharge 
through the culvert, vortices formed at 
the entrance. These vortices were con- Cond for sq, entr:; 0.1 for 
trolled by floating a small wood raft in rd.entr. 
the headwater pool. I 2 

Data were obtained for two entrance Observed Head, Ft. 
conditions: (1) a square-cornered en- FIG. 4—COMPARISON between observed 
trance flush with the upstream face of and computed heads. 


Fig. 3 shows the relation between the 
total head and the discharge through the 
culvert with both square and round en- 
trance. The tests indicate that for a 


° e ED 
™ 24% 24°2325'sq.entr | 
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re 


Computed Head, Ft. 


given head the capacity of the culvert 
with the round entrance is about 14 per 
cc it greater than the capacity of the 
same culvert when it has a square en- 
trance. 

The hydraulic grade line was plotted 
for each test performed on the culvert 
with the round entrance, and values ot 
Manning’s » and Williams-Hazen's ( 
were determined for each test in which 
the culvert was flowing completely full. 
The data indicated for the particular 
tests that the mean value (0.0105) of 
the coefficient ” in the Manning formula 


1. 486 
ee 22,3 S1 (1) 


has an average absolute error of about 
4 per cent, while the coefficient C (136) 
in the Williams-Hazen formula 


1.32C R®.6 $44 2) 


has an average absolute error of about 
1} per cent. 

This fact is interesting to record, 
although in the particular instance it 
would appear to be of no practical sig- 
nificance. 

Hydraulic grade lines based on the 
tests of the culvert with the square en- 
trance reflected a non-uniform velocity 
distribution over about half the length 
of the culvert. They were not used to 
determine cofficients in the Manning or 
Williams-Hazen formulas 

The head loss at entrance for a given 
discharge was determined by deducting 
from the total head on the culvert the 
sum of the velocity head and the friction 
head loss calculated on the basis of the 
coefficients determined for the formulas 
above. The median value of head loss 
at entrance was 0.5 (/’°/2g) for the cul- 
vert with the square entrance and 
0.1 (I /2g) for the culvert with the 
round entrance. 

The tests may be represented by the 
following formula, which, for simplicity, 
is based on the Manning formula: 


in which, 

H =total head on culvert, ft.; C= 
entrance loss coefficient (0.5 for square 
entrance, 0.1 for round entrance); 1 
Manning’s coefficient—0.0105 in these 
tests; L length of culvert, ft.; R= 
hydraulic radius, ft.; and V*/2g = 
velocity head, ft 

Fig. 4 shows a comparison of heads 
calculated by formula (3), with corre- 
sponding heads observed in the tests by 
the writer and in tests made at the Uni- 
versity of Iowa in 1927 by the late Prof. 

A. Nagler. 

The foregoing tests were made for the 
Wheeler Lumber Bridge and Supply Co. 
of Des Moines. Prof. J. W. Howe, E. 
Soucek and E. W. Thomas, of the Iowa 
Institute of Hydraulic Research, assisted 
in the installation and testing. 
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All-American Canal Project 
Started on 30-Mile Section 


Contracts totaling $5,000,000 under way, involv- 
ing 40,000,000 cu.yd. of excavation—Canal to con- 
vey water from Colorado River to Imperial and Coa- 
chella Valleys in southern California for irrigation 
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FIG. 1—CANAL LOCATION which provides the All-American route for delivering 


Colorado River water to Imperial and Coachella Valleys for irrigation. 


The solid 


part of the line at the east end indicates the 30 miles now under contract. 


ORK has begun on the excava- 

W tion of 40,000,000 cu.yd. of ma- 

terial to complete the first 30- 

mile section of the All-American Canal, 
which will convey a 10,000 sec.-ft. sup- 
ply of Colorado River water to the Im- 
perial Valley and Coachella Valley in 
the extreme southeast corner of Cali- 
fornia for irrigation, by a route lying 
entirely within the United States, in ac- 
cordance with one of the major pro- 
visions in the Boulder Dam Act approved 
in 1928. The work is being carried out 
by the Bureau of Reclamation for a cost 
not to exceed $38,500,000, and the federal 
government will be repaid, according to 
a contract with the Imperial Irrigation 
District, over a 40-year period, without 
interest, under the usual provisions of 
the Reclamation Act. The present 
project does not include the 80-mile 
branch to the Coachella Valley, and a 


separate contract must be negotiated 
with the Coachella Valley County 
Water District, and additional funds pro- 
vided before the work on this branch 
can be undertaken. 

For more than 25 years the supply 
of water to irrigate the 450,000 acres 
under cultivation in the Imperial Valley 
has been conveyed through the Imperial 
Main Canal, which diverts water from 
the Colorado River a few miles below 
Yuma, Ariz., and runs through Mexican 
territory (Fig. 1) for almost 50 miles 
before returning to the United States 
near Calexico, Calif. The complications 
arising from this location in foreign 
territory, as to operation, maintenance 
and water rights, have kept the All- 
American Canal constantly in the minds 
ot the Imperial District irrigators for 
many years. The project finally became 
a reality when it was incorporated in the 
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Colorado River development progr 
authorized in the Boulder Danrt Pro; 
Act, approved by Congress Dec. 
1928. 

The All-American Canal will di, 
water from the Colorado River at 4 
point about 5 miles above Laguna Da.) 
(Fig. 1), which is the diversion str 
ture of the Yuma project in Arizo 
Present plans for the diversion structure 
for the All-American Canal provide i 
the floating type of dam resting on u 
stable foundations, as used in irrigati: 
work in India, commonly referred to 
the Indian weir. The structure would | 
about 1,700 ft. long and would raise 1! 
water surface of the Colorado Rive: 
about 22 ft. To alleviate the seriou 
silting problem in the canal, which j- 
one of the outstanding difficulties in th: 
conveyance and distribution in the pre- 
ent system, desilting basins will be pro- 
vided, with facilities for sluicing the silt 
back into the river. 

About 5 miles below the point oi 
diversion the All-American Canal passe- 
close to the river near the intake of th: 
Yuma Canal, and the latter canal is to 
be relocated at this point for a distance 
of about 2,200 ft. Below this point the 
canal parallels the Yuma Canal for about 
ten miles to the Siphon Drop, where the 
Yuma Canal turns south through the 
town of Yuma to the district that it 
irrigates on the Arizona side of the 
river. 

The All-American Canal continues 
for about 7 miles in a southwest direc- 
tion to the landmark known as Pilot 
Knob, where the location again ap- 
proaches the river and plans called for 
diverting 3,000 sec.-ft. back into the 
river as a power development. 

The canal lines continue about 15 
miles, in general paralleling the inter- 
national boundary line, to the point 
where the Coachella Valley branch turns 
off. The main canal continues on to 
connect with the present distribution 
system of the Imperial District. 

The canal capacity is 15,000 sec.-ft. 
(about 70 per cent of the average flow 
of the Colorado River at Boulder Dam) 
from the diversion dam to the Siphon 
Drop, where 2,000 sec.-ft. will be 
diverted into the Yuma main canal. The 
13,000-sec.-ft. capacity is maintained 
from the Siphon Drop to Pilot Knob, 
where the 3,000-sec.-ft. power diversion 
will be made and a_ 10,000-sec.-ft. 
capacity is maintained westward for the 
irrigation supply to the Imperial and 
Coachella Valleys. The Coachella Valley 
branch canal will have an initial capacity 
of 1,500 sec.-ft. where it leaves the main 
canal. The city of San Diego, Calif., is 
negotiating for a 155-sec.-ft. capacity in 
the canal to augment the present munic- 
ipal water supply by a conduit that 
would take off from the west side of the 
Imperial distribution system. 

With the exception of about 4 mile, 
the present 30 miles of canal excavation 
now under contract are in earth, and the 
cross-section is the usual trapezoidal 
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“Upper bank where 
required. Height 
as airected 


Bank on One or Both Sides 
Hydraulic Properties 


BROCCO Brae 
lEarth Section No.1A|4041.3 [3.75 ]15,155 | 16.63 [0.020 | Ta 


Earth Section- 15,000 Sec. Ft. 


shape with a water depth of about one- 
eighth the bottom width. The side 
slopes are 14 or 2 to 1, 1 is assumed as 
0.020, and a mean velocity of 3.75 ft. per 
sec. is used. 

The maximum capacity section (15,- 
000 sec.-ft.) extends for 15.5 miles be- 
low the proposed diversion dam to the 
Siphon Drop, where 2,000 sec.-ft. 
livered to the Yuma Canal. The upper 
5.5 miles of this section is not included 
in the present contract. For this dis- 
tance the canal has a bottom width of 
160 ft., a water depth of 20.61 ft. and a 
6-ft. minimum freeboard. For the 10,000- 
sec.-ft. capacity section, these dimen- 
sions are reduced to a 130-ft. bottom 
width and a 16.59-ft. depth of flow. 

In the 1,800-ft. section where rock is 
encountered, the 10,000-sec.-ft. canal has 
a bottom width of 69 ft. and a water 
depth of 20.13 ft., with side slopes of 
}to 1. The canal section is unlined, and 
n is assumed to be 0.035; a velocity of 
6.0 ft. per second is used. 


is de- 


Location problems 


The most serious construction, and 
hence operating, problem occurs in the 
104-mile section where the canal passes 
through a typical desert region of sand 
hills and dunes. The deepest cut into 
this sand-hill area is more than 100 ift., 
and the loose dune sand is about 80 ft. 
depe. In this location the canal will not 
be lined with concrete. Instead, efforts 
will be concentrated on provisions to 
prevent the desert sand from blowing 
into the canal, with subsequent removal 
ot the loose sand by suction dredges as 
may be necessary. 

The section through this sand-hill 
region has been designed to provide a 
mean velocity of 4.5 ft. per second, at 
full capacity, which is intended to be 
non-scouring and non-silting. For those 
short sections where the water section 
is located in the finer sand, and possi- 
bility of scour is evident, the canal will 
be excavated about 14 ft. deeper than 
grade level, and this space will be re- 
filled with screened gravel to resist 
scour, 

Several methods for preventing sand 
from blowing into the canal have been 
outlined. These include: (a) growing 
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canal 


vegetation in a zone on either side of 
the canal by irrigation from small pipe 
lines; (6) spraying the sand with crude 
oil; (¢) covering the dunes on either 
side of the canal with material from the 
excavation operations, which is too 
coarse to be blown by the winds; an 
(d) excavating a 15-ft. berm on each 
side of the canal at the level of the mesa 
floor. By the use of one or more of these 
methods it is expected that the quantity 
of sand blown into the canal can be 
kept to a minimum. 

In addition to the major construction 
problem presented by the section through 
the dunes, there are two main-line rail- 
road crossings to be provided, as well as 
several highway bridges. These struc- 
tures will be built under separate con- 
tracts. Where the main canal cuts 
through the present Imperial Valley dis- 
tribution system, there are seventeen 
existing ditches to be bypassed, as well 
as the problem of extending the canal to 
the town of Calexico to reach its ter- 
minus at the west side of the valley. 
There are several places where culverts 
and siphons must be provided. 

The Coachella Valley branch, which is 
not to be undertaken at present, offers a 
different problem. The topography re- 
quires the canal line to cross the mouths 
of 160 washes that are subject to oc- 
casional severe floods resulting from 
heavy cloudbursts. These washes must 
be crossed with siphons, or else culverts 
provided. Present plans call for a con- 
crete lining for the last 47 miles of this 
branch canal, which is 130 miles long. 

At the present time the Imperial Irri- 
gation District irrigates about 450,000 
acres from its existing canal system. 
The district comprises 512,000 acres in 
the valley, qwhich varies in elevation 
from sea level to a minimum of 250 it. 
below sea level at the Salton Sea. The 
principal crops raised in the district are 
alfalfa, canteloupes, lettuce and fruits. 

In the Coachella Valley, at the present 
time, about 16,000 acres are under cul- 
tivation, with the water supply pumped 
from wells. There is no general canal or 
irrigation system in the valley, which is 
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estimated to contain about 150,000 
of irrigable lands. The total 
land under the All-American Canal is 
about 1,000,000 acres, but there is 
plan to bring new land under 
at the present development. 
Power development at Pilot Knob, 
where 3,000-sec.-ft. of water will be 
dropped back into the Colorado River, 
and at several other points where drops 
occur along the canal line, is not pro- 
vided for with the funds now available. 


acres 
irrigable 


no 
irrigation 


Contract provisions 


The 30.5-mile section on which con- 
tracts have been let extend from a point 
about 44 miles below the diversion point 
to a point within one mile of the 
Coachella Valley branch diversion. For 
the purpose of bidding, this distance was 
divided into seven schedules. Of these, 
six contain from 5,000,000 to 7,000,000 
cu.vd. of common earth excavation 
each, and one (Schedule 7), which 
consisted of about } mile excluded from 
Schedule 4, contains about 500,000 cu.y.] 
ot heavy rock excavation. This distine 
tion made possible the separate bidding 
for the rock work by contractors having 
equipment especially suited. 

When bids were opened on June 7, 
eighteen bids had been received for all or 
part of the schedules. The bid for the six 
schedules of common excavation, total- 
ing 39,389,000 cu.yd., was let to W. E. 
Callahan, H. Gunther and J. P. Shirley, 
St. Louis, for a combined bid of $4,859,- 
587 and a unit price of $0.1225¢. per 
yard for the common material. Schedule 
7, the rock excavation, was awarded to 
John Giffiths Co., Los Angeles, on a bid 
of $226,800 for the excavation of 528, 
000 cu.yd. of rock, a unit price of 
$0.42 per cubic yard. The complete unit 
bid figures were noted in ENR, June 28. 
1934, p. 856. 

The work is classed as a_ federal 
project under Title II of the National 
Recovery Act, and the contractor is re- 
quired to operate in accordance with 
PWA form No. 51. Because of the iso- 
lated location labor will be permitted to 
work 40 hours per week. Wage rates 
noted in the specifications were: skilled 
labor $1.10, and unskilled labor $.45 per 
hour. 
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New Type Flat-Slab Floor 
in Baltimore Building 


In U. S. Appraiser’s Stores Building column capitals and 
drop panels are eliminated by using a structural-steel column- 
head assembly concreted into the slab—Results of load test 


By Walter H. Wheeler 


Consulting Engineer, Minneapolis, Minn 


SALIZING the many advantages 
and great economy of flat-ceiling 


floor construction, the writer has 
developed, over a period of years, and has 
patented a flat-slab design in which the 
usual flared concrete. column capital is 
replaced by a structural-steel-member or 
column head enclosed within the depth 


beams and channels in the usual way. 
There are two windbracing bents with 
diagonal bracing at the -freight-elevator 
shaft. Because of the stiff floor construc- 
tion, the windbracing was computed on 
the basis of 50 per cent increase in unit 
stresses, instead of 25 per cent as pro- 
vided in the U. S. Navy building code, 
which was used for both steel and con- 
crete design. 





FIG. 1—STEEL COLUMN HEADS joined by light struts as used in flat-slab design 
of U. S. Appraiser’s Stores Building in Baltimore. 


of the slab. This steel member is used 
either in combination with steel columns 
or reinforced-concrete columns. Ordi- 
narily no drop panel is used, although a 
drop may be used if desired. 

In the new U. S. Appraiser’s Stores 
Building, Baltimore, Md., the steel col- 
umn head is used in combination with 
steel columns. The building has a com- 
plete structural-steel frame, except that 
the interior beams and girders are 
omitted. Light steel struts connect the 
steel column heads, which in turn are 
rigidly connected to the steel columns. 
These struts are also enclosed within 
the flat concrete floor slabs. In this case 
they remained in the structure, although 
they may be removed as concrete work 
progresses and be used over and over. 
They are not considered in the slab de- 
sign. 

The wall spandrels are I-beams, with 
web connections and top and bottom 
angles for windbracing. The elevator 
shafts and stair wells are framed with I- 


The building is about 100x170 ft. in 
plan. There is a basement and sub-base- 
ment and eight stories above the ground, 
but the foundations, columns and wind- 
bracing are designed for four additional 
stories in the future. There is a large 
roof house with pitched roof that rises 
40 ft. above the ceiling of the top story. 
The floors are all designed for 250 Ib. 
per sq.ft. live load plus 25 Ib. for finish, 
except the front two bays of the second 
and third floors and the front bay of the 
fourth, fifth and sixth floors, which are 
designed for 150 + 25. The column 
spacing is as shown in Fig. 3. 

The floor slabs are two-Way flat slabs 
designed in the usual way, except that 
the design of the wall panels is modified 
slightly to compensate for the omission 
of column capitals on the wall columns. 
The steel column heads are treated like 
standard flared concrete capitals in the 
slab design and are themselves designed 
to transmit the total slab load to the 
columns. The column heads are fabri- 





FIG. 2—SMOOTH CEILINGS devoid of 
column capitals or drop panels characterize 
the flat-slab design. 


cated into one unit by electric weldin: 
and were attached to the columns at th: 
shop. 

The specifications provided that tw 
tiers or four stories of steel might b 
erected ahead of the concrete. This 
procedure was followed, a single derrick 
set-up over the elevator shaft being used. 
Four stories were erected from each set- 
ting of the derrick. 

Steel panel forms were used for th: 
concrete floor slabs, supported on ad 
justable shores. Approximately two day: 
were required to erect forms, two days 
to place reinforcing, conduits, sleeves 
inserts, etc., and one day to pour con 
crete. The concrete in each floor slab 
was poured in a continuous run of thir- 
teen to fourteen hours. The floor slab, 
column fireproofing and beam _ fire- 
proofing of each story required about 
720 cu.yd. of ready-mixed concrete. A 
2,500-Ib. concrete was specified for the 
250-lb. floors and a 2,000-Ib. concrete 
for the 150-Ib. floors, so that the slab 
thickness was uniform throughout 
Above the third floor an electric vibra- 
tor was used. No voids or rough spots 
were found in the concrete on which th« 
vibrator was used, although a few were 
evident where hand tamping was done. 


Load test on floor 


About 90 days after the first floor slab 
was cast, two of the wall panels on the 
first floor were tested in accordance 
with specification requirements. Pig 
iron, cast-iron elevator weights and a 
few steel billets were used to make up 
the 142 tons of load which was placed 
in such a manner that there was no 
possibility of arch action. As the load 
was placed it was concentrated so that 
its effect upon the slab was greater than 
that of a uniform load of 500 Ib. pet 
sq.ft. Fig. 3 shows the location of the 
panels that were tested. 

Deflections were measured at 25 loca- 
tions between steel points set in the 





basement 
Ames di 
an inch. 
tions in 
gage line 
reinforci 
column | 
reading | 
sets of « 
cluding 
load wa: 
The ¢ 
ing cond 


line AA 


“” 


‘ 


~- 25-5 


af.» >< 
i. 


‘ 


>< -- 165 
+ 


‘2f" 


19 


bx 
Se. ae 





ENGINEERING News-Recorp, Octoner 18, 1934 


basement floor and ceiling, using an 
Ames dial and reading to thousandths of 
an inch. Steel and concrete deforma- 
tions in the slab were measured at 107 
cage lines (45 on the concrete, 60 on the 
reinforcing steel and two on the steel 
column head) with a Berry strain gage, 
reading to 1/400,000 in. per inch. Seven 
sets of double readings were taken, in- 
cluding one set immediately after the 
load was removed. 

The deflections under different load- 
ing conditions are shown in Fig. 3 along 
line AA. The maximum deflection un- 


der the double live-load test was 0.2 in. 
at the middle of ‘the 24-ft. panel, or 
1/1440th of the span. The 
recovery after the load was removed 
was about 66 per cent, indicating at 
least 75 per cent recovery within 24 
hours after removal of the load. The 

train curves shown in Fig. 3 for 
different load conditions along lines AA 
and BB are typical of the low stresses 


immediate 


FIG. 3—PLOTTED RESULTS of load-test 
curve, with first-floor framing plan, show- 
ing locations of panels loaded with the 
equivalent of more than 500 Ib. per sq.ft. 
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found in both steel and concrete. The 
maximum steel stress and also the maxi 
mum concrete stress was at the outsid 
wall. The first-floor slab is rigidly con 
nected to the heavy reintorced-concret 
basement wall, so that 
than if the slab framed into a~ 
spandrel beam that could twist or into 

column that could bend. The highs 

stress measured in reinforcing bar 
except at the outer wall was 6,825 Ib 
per sq.in. The highest found in 
the concrete on the top of the slab was 
443 Ib. per sq.in. The maximum stress in 
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the concrete on the bottom of the slab 
around the columns was 510 Ib. per sq.in. 
The measured stress in the column strip 
between panels 1 and 2 at the wall on 
one of the gage lines was 8,400 Ib. per 
sq.in. The stress in the concrete on the 
bottom of the slab under the same point 
was 832 Ib. per sq.in. The apparent 
residual stress in the concrete at this 
gage line after the load was all removed 
was 390 Ib. per sq.in. Dead load would 
add less than 25 per cent to these unit 
stresses. 

Reference is made to the stress-strain 
curve of load ¢ as compared with load d. 
It will be noted that the slab had not 
fully readjusted itself to load e. When 
it did a curve similar to the curve for 
load d might be expected. Likewise the 


apparent residual stress of 390 Ib. per 
sq.in. in the concrete would no doubt 
reduce over a period of time. But as- 
suming a residual deformation equal to 
a stress of 390 Ib., the net deformation 
due to the test load equals a stress of 
442 lb. per sq.in. in the concrete. The 
apparent residual stress in the reinfore- 
ing was 1,500 Ib. per sq.in., leaving a 
net stress due to the test load equal to 
6,900 Ib. per sq.in. in the steel. 

Using a modulus of elasticity of 30,- 
000,000 for the steel and 3,000,000 for 
the concrete, the average measured 
stress in the reinforcing steel was 
2,211 Ib. per sq.in., and in the concrete 
was 230 Ib. per sq.in. The maximum 
measured stress in the steel column head 
was 7,625 Ib. per sq.in. 


A Study of Job Production 
on Small Road Bridges 


Records of pile casting and driving and of concrete production 
on eight concrete road bridges indicate that only about 20 per 
cent of available time was employed in income-producing work 


By D. V. Purinton 


Resident Engineer, Teras State Highway DPept., 
Palestine, Teras 


P AHE PRODUCTION RATES ob- 
tained in recent years on small 
highway jobs have been most 

erratic and, in spite of the efforts of the 

Bureau of Public Roads and numerous 

other engineers to direct attention to the 

situation, there has been little change. 

The fact that most highway work is 

handled by small organizations where 

the limited overhead does not permit in- 


qualified men has encouraged the fol- 
lowing study. This study is not a cri- 
terion of the performance on all high- 
way projects. There are organizations 
under the direction of trained men that 
function with real efficiency, but there 
are also those that perform in the 
manner recorded. 

The project observed was an NRH 
project consisting of seven reinforced- 
concrete deck-girder bridges and one 
double 10x13-ft., 34-ft. reinforced-con- 
crete box culvert. 


Taylor and Fisher, Wm. F. Stone, |; 
were associated architects for the bu |\| 
ing, for which Henry Massart is 
structural engineer. The writer 
consulting structural engineer on 
project. The construction work 
supervised by Chas. A. Sloan, const: ; 
tion engineer, and Rolin F. Officer, 
ciate construction engineer of the Tr: 
ury Department. All drawings 
specifications were checked and appr: 
by the Office of the Supervising Arch 
of which T. C. Brooks is superinten: 
of structural engineering. Pike & C 
Inc., Minneapolis, was the general « 
tractor. Steelwork was fabricated }\ 
MecClintic-Marshall Corp. and erecied 
by Karl Koch Erecting Co., New York 
City. 


data on the observed structures are tal 
lated as follows: 


No. of 


No. of Span 
Structures 


Spans Leth 


28 

28} 
28! 
28) 
28! 


Ou oO 


1 

Double box culv. 
46 
28 


CNW Sewn— 


All of the 284-ft. spans were su; 
ported on reinforced-concrete _five-pili 
bents, rising from 4 to 11 ft. above tli 
ground; and Bridge 7, with three 46-tt. 
spans, was an overpass on 36-ft. rein 
forced-concrete piers rising from 22.5 to 
28 it. above the ground. Only five +i 
the spans were erected over water. The 
structures were distributed along a 12 
mile highway relocation, and work wi 
started in the latter part of Octobe: 
1933, and continued through the winte: 
except when interrupted by rains. 

The work was under the gener! 
supervision of a district superintendent, 
who visited the job about twice a week, 
and it was in direct charge of two jo!) 


tensive study of the problem by properly For purposes of future reference, superintendents, who supervised th 
TABLE I -PRODUCTION ANALYSIS OF CONCRETE PILE-CASTING OPERATIONS 

Number Total Total Actual ~Man Hours Used— —-Average Production-———- Labor 

of Lin.- Cu. Yd Mixing Net Lost Total Cu. Yd. Lin.-Ft. Man-Hr. Man-Hr. Average Per Cent Cost 

Bridge Piles Ft Concrete Time Mixing Minor Man-Hr. Concrete Piling Per Per Efficiency Per 
Number Cast Cast in Piles Used Hours Delays Used Per Hour Per Hour Cu. Yd. Lin.-Ft. Mining Labor Lin.- 

Total 

Piles 8 319.0 18.19 14.17 135.27 ; 135.27 0.77 22.57 4.25 0.424 22.3 26.8 $0.093 

1 45 1404.0 79.99 24.00 184.89 ; 184.89 3.33 58.00 2.32 0.1316 58.0 49.0 0.058 

2 26 832.0 48.48 16.67 133.52 ; 133.52 2.80 50.00 2.76 0.1605 49.5 41.3 0.06! 
3 31 1085.0 59.60 21.41 154.39 : 154.39 2.87 50.07 2.59 0.1422 50.1 43.9 0.054 

4 30 1038.0 55. 46 13.89 145.29 ; 145.29 4.00 75.00 2.62 0.1399 74.2 43.5 0.06! 

5 52 1508.0 81.27 19.09 200. 25 13.19 213.44 4.26 79.00 2.62 0.1415 78.1 43.5 0.049 

8 40 1264.0 69. 36 16.72 148.34 17.05 165.39 4.15 75.49 2.39 0.1308 74.5 47.6 0.04% 
Potal 232 7450.0 412.35. «125.95 1101.95 30.24 «= «1132.19 3.28) 59.01 = 2.750. 1519s 58.44 0. 060 

TABLE IlL—PRODUCTION ANALYSIS OF PILEDRIVING OPERATIONS 
Total Total Hr. Total = —Average Time of Operations in Hours—— . Average 
No. of Lin.-Ft. Used in Man- Moving Moving Setting Total Man-Hr. Average Per Ce: 
Bridge Piles Piling Driving Hours Bent to Pile to Pile in Driving Operation Per Efficiency 

Number Driven Driven Operations Needed Bent Pile Leads Pile er Pile Pile Driving Labo: 
Test Piling . 7 284 .25 46.00 : =a ra 0.67 6.57 32.0 21.4 
! 45 1404 67.99 339.95 2.17 0.79 0.46 1.78 7.55 19.7 18.5 
2 . 20 832 36. 83 184.15 ; a pea ey 1.42 7.08 15.7 19.8 
3 31 1085 37.77 188.85 1.06 0.60 1.30 6.09 21.5 23.0 
5 ; 52 1508 33.43 167.15 2.85 0.11 0.21 0.22 0.60 3.21 46.7 43.6 
8 ‘ 40 1264 36.12 198.66 3.61 0.25 0.30 0.17* 0.90 4.% 31.2 28.2 
Total 224 7131 212.14 1124.76 2.97 0.43 0.25 0.31 0.95 5.04 29.4 27.8 


*All piles driven in pilot holes 
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TABLE Ill 


Cu. Yd. Actual 

Concrete Mixing 

Bridge No. Placed Time 
Pebanes ceeescce 330.57 48.73 
sh i's es ceae 169.68 28. 26 
Acts vides & 208. 31 33.57 
. ee 404.54 82.41 
a 160.77 22.00 
Besivrcasw sess ey 398.81 67.00 
Rinks wip-aco.a.e 284.74 41.54 
ns aes ico 1957.42 323.50 


* Average for 21-S mixer, using 4-sack batch. 


various foremen, kept the time and pay- 
roll records, ordered the materials and 
ran errands. Job superintendent No. 1 
was in charge of all bridges except 
No. 5, which was at the extreme north 
end of the project. This superintendent, 
in addition to the above duties, took 
active charge of the concrete crew for 
about half of the placing time. Job 
superintendent No. 2 handled Bridge 5, 
exclusively. 

The forces were divided into two con- 
creting crews: two piledriving crews, 
and two form crews with one extra 
crew for pile casting during the latter 
part of the work. The working time 
was limited to 30 hours a week for each 
man exclusive of the foreman, and it 
was necessary to maintain two shifts of 
both skilled and unskilled labor for con- 
tinuous performance. 

All skilled and unskilled labor was 
furnished by the National Re-employ- 
ment Service, which required the use of 
local labor where available. This labor 
was available but was of very poor 
quality, and the turnover was_ high, 
reaching 35 per cent in one month. Most 
of this turnover was voluntary, as many 
of the men supplied did not care for the 
kind of work offered and failed to report 
back. 

The production and cost records re- 
flect the lack of qualified labor, for it 
was often necessary for the contractor 
to maintain a larger crew than ordinarily 
would be required, to be sure that 
enough men would be left near the end 
of the day to finish the work at hand. 
The minimum rates per hour were 35c. 
for unskilled and 45c. for skilled labor. 

The foremen were for the most part 
hired by the district superintendent and 
were interchanged between the various 
bridges as required. No definite delega- 
tion of authority was attempted, and 
lack of cooperation between the foremen 
and job superintendents was evident 
throughout the job. Requests for equip- 
ment and orders for supplies were neg- 
lected and ignored by the district super- 
intendent on the grounds of expediency 
and economy, with resulting delays. 


Manner of keeping records 


The records from which the accom- 
panying tabulations have been made 
were taken from the daily reports of the 
inspectors, who recorded the time of 
starting and stopping each pay opera- 
tion, the amount and nature of the de- 
lays, the actual number of each class of 
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AND PLACING 


Man-Hours Used Average Production Labor 

Net Lost Total Cu. Yd Man-Hr (Average Per Cent Cost 

Mixing Minor Man-Hr Concrete Per Efficiency Per 
Hours Delays Used Per Hour Cu. Yd Mixing Labor Cu. Yd 
794.28 71.09 865.37 6.90 2.63 69 46 $0.95 
520.66 520. 66 6.00 3.07 ol 40 0.91 
404.52 22. 46 426.98 6.21 1.94 63 63 0.89 
1237.60 85.02 1322.22 4.87* 3.30 0 37 1.04 
397.50 96.00 493.50 7.31* 2.47 75 0 1.06 
1517.46 119.33 1636.79 5. 96* 4.10 61 0 1.54 
615.59 80.85 696.44 6. 86 2.46 70 50 0.88 
5487.60 378.75 5866. 35 6.05 2.80 62 44 104 


labor employed for each operation and 
the daily amount of work completed 
during the time period. Only the work 
requiring the continuous presence of an 
inspector was timed, as it was not prac- 
ticable on this project to maintain an 
inspector with each outfit during the 
periods of excavating, erecting false- 
work and forming. 

At the start of the job only the morn- 
ing starting time and the evening stop- 
ping time were recorded as a matter of 
routine for the construction diary, but 
after the contractor began to complain 
of the lack of progress and attempted to 
charge this against the inspectors, a 
more detailed system of timing was de- 
veloped. Lack of experience in such 
work delayed the development of the 
final plan of timing operations until a 
part of the job was well under way, but 
as finally worked out the results give a 
fairly complete picture of the time used 
in the actual income-producing opera- 
tions on the pay items of the contract 
completed before the writer was trans- 
ferred to another project. 


Pile-casting operations 


Table I covers the concrete pile- 
casting operations for the entire project. 
The actual mixing time is the period 
from the time that the first wheelbarrow 
was dumped into the skip until the last 
of the concrete was dumped into the 
forms. The net man-hours are the actual 
number of man-hours for the entire 
crew during the time the mixer was 
operating. The man-hours lost on minor 
delays cover the hours in which the crew 
was on the job and idle due to break- 
downs or delays in the delivery of ma- 
terials. The total man-hours used repre- 
sent the sum of the above man-hour 
items or the total number of hours, in- 
cluding the delays, that were required 
to fill the forms multiplied by the num- 
ber of men in the crew. 

The average efficiency was secured 
by using the best daily average produc- 
tion as 100 per cent and computing the 
ratio between it and the daily average 
for the entire bridge. The labor eff- 
ciency represents the ratio between the 
least number of man-hours required per 
cubic yard of concrete and the average 
per cubic yard for the entire bridge. The 
labor cost per linear-foot is the actual 
amount expended for direct labor dur- 
ing the mixing and placing period only, 
and does not include form setting, plac- 
ing the mixer or any other items. 


Two mixers were used in the pile 
casting operations, a 10-S being used on 
all but Bridge 5, where the 21-S was put 
into service after the 10-S brought to 
the job failed to operate. Not much 
Variation is noted in the rate of produc- 
tion of the two different-size mixers; 
and since the ground condition at all 
bridges was practically the same, the 
variation that does appear is traceable 
to lack of proper management control, 
for the labor crew remained practically 
the same for all bridges and only the 
foremen were changed. The same fore 
man handled the crew at Bridges 1, 2 
and 3, but each of the other structures 
Was in charge of a different foreman for 
each operation. 

Table IV shows that the equipment 
was on the job for a total of 75 calendar 
days, of which only 111.78 hours was ri 
quired for the mixing and placing of the 
concrete for the piling. These hours 
were distributed over 42 days. The rest 
of the 53 available days was used in set- 
ting forms or was lost in delays. On the 
first three bridges, the foreman was pro- 
vided with five pile forms and allowed a 
theoretical production of five piles per 
day, while on the last three bridges the 
forms were increased to ten and the 
theoretical production was _ increased 
with apparent economic results. 


Piledriving studies 


Table II is the summary of the daily 
reports on the piledriving operations. 
On the test piles and on Bridge 2 no de- 
tailed time study was made, but on 
sridges 1 and 3 the operations were 
divided into two parts, moving and driv- 
ing. The moving cycle was timed from 
the stopping of the hammer on one pile 
until it was set on the next pile ready to 
drive, and the driving cycle covered the 
actual driving of the pile. 

Starting on Bridge 5 and continuing 
for the rest of the work, four separate 
cycles were used: first, moving from 
bent to bent, which was timed from the 
stopping of the hammer on the last pile 
in the bent until the driver was in posi- 
tion over the first stake in the next bent; 
second, moving from pile to pile, which 
covered the same cycle without the dis- 
tance move from bent to bent; third, 
setting the pile in the leads, which cov- 
ered the interval from the time the 
driver was in position until the hammer 
was set on the pile and the order was 
given to start driving; and fourth, the 
actual driving time as before. 
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TABLE IV—ANALYSIS OF TIME USED ON ALL OPERATIONS 


Bridge No 
No Piles 

Re ccgoden wdnas an Gwe cea 45 
2 26 
3 31 
4 30 
5 52 
Dik.can chs pee ens aenes 40 
Total 224 
| 45 
2 26 
3 31 
5 52 
8 40 
Total ae 224 
| 
2 
3 
5 
6 
Sax 
8 
Totals 


The higher average man-hours per 
pile and the slower time of total opera- 
tions on Bridge 1 are the result of try- 
ing to use a jet and drive the piles into 
a pack sand that would not respond to 
the water jet. Such attempts to use a 
jet in a material that does not respond 
are usually costly, and the resulting 
alignment of the piling is generally un- 
satisfactory. 

The use of pilot holes such as were 
used on Bridge 8 is much more satis- 
factory than the jet in hard material. 
These holes are drilled with a bit that 
will make a hole equal to the largest 
diameter of the pile, and are carried 
down through the impenetrable stratum 
or far enough into it to secure the re- 
quired penetration of the pile with a few 
blows of the hammer after it has been 
dropped into the hole. Normally, if the 
material is dry and hard enough to in- 
terfere with driving, it will stand with- 
out casing the hole; with such holes the 
actual driving time has been reduced 
from 35 to 50 per cent. In many cases 
it is possible to mud the sides of the 
hole with a mud pump as the drilling 
progresses, in the same manner that is 
used in the drilling of oil wells, and thus 
avoid the necessity of using casing in 
unstable material. These holes usually 
fill without further attention and ap- 
parently allow the piling to function as 
designed. 

The record of the piledriving opera- 
tions is not particularly impressive, with 
an average of four pilings a day for the 
entire project. On this project three 
piledriving foremen were employed by 
the contractor. The first man completed 
half of the test piledriving, all of Bridge 
2 and all but two bents of Bridge 1 be- 
fore being discharged for failure to co- 
operate with the job superintendent. The 
second foreman completed the driving at 
Bridge 1 and all of Bridge 3 before being 
released on account of carelessness and 
inability to handle men. The third fore- 
man, who directed the driving on 
Bridges 5 and 8, was well qualified and 


Casting Piling 


Total Calendar 
Length, Concrete Days Mixer Days 
Ft. Cu. Yd. on Job Lost 
1404 79.99 15 4 
832 48.48 9 2 
1085 59.60 13 1 
1038 55.46 5 1 
1508 81.27 14 a 
1264 69. 36 19 10 
7131 394.16 75 22 


Driving Piles 


+ 
= 
os 
w 
ew 


832 13 6 
1085 21 7 
1508 20 8 
1264 19 3 
7131 106 35 
Placing Concrete 

330.57 58 15 

169.68 31 12 

208.31 17 a 

404.54 55 15 

160.77 12 1 

398.81 78 23 

315.17 16 2 

1987.85 267 72 


produced the best records and_ results 
secured on the job. 

The moving and setting time on 
Bridge 5 was the best secured on any of 
the bridges in spite of the fact that the 
ground conditions at Bridge 8, the last 
bridge driven, were much more favor- 
able for these operations. The most 
probable explanation of this improved 
time is the foreman’s bonus of $1 per 
pile for each pile driven above an aver- 
age of five per day, including both con- 
crete and timber piles. The bonus was 
not allowed on any of the bridges ex- 
cept 5. 

From Table IV it is noted that the 
drivers were on the job 106 days and 
were actually used on 56 of these days 
for a total of 212.14 hours for the driv- 
ing of the concrete piling. Mechanical 
breakdowns account for 8.98 per cent of 
the available time that was used, and 
the rest was consumed in driving the 
timber piling for form support and in 
management losses. 


Concrete production 


The records of the placing of the 
structural concrete as summarized in 
Table III were secured and analyzed in 
the same manner as those for the con- 
crete pile-casting operations in Table I. 

For placing the caps and superstruc- 
ture, the 10-S concrete mixers were used 
on Bridges 1, 2, 3 and 8, and the 21-S 
mixer was used on Bridges 5, 6 and 7. 
The concrete was all handled in the two 
wheel buggies or carts when _ being 
placed in the forms. On Bridges 2 and 
6 these carts were run up a steep run- 
way from the mixer to the top of the 
forms, which required the full effort of 
three men to each cart. At Bridges 5 
and 8 the mixer was placed at the level 
of the bridge floor, and an approximately 
level runway was built along the entire 
length of the bridge outside the forms 
for the use of the carts. A tower ele- 
vator and hopper in combination with 
the carts was used on the remaining 
structures 1, 3 and 7. 


Days Mixer Per ( 
Available Machine Hours Avail sli 
Days Used Time | x 
i 9 24.00 21 
7 7 16.67 23 
12 9 21.41 17 
a 4 13.89 27 
10 7 19.09 19 
9 6 16.72 18 
53 42 111.78 21 
22 16 67.99 36 
7 6 36.83 52 
14 12 37.77 29 
12 12 33.43 27 
16 10 36.12 22 
71 56 212.14 29 
43 14 48.73 i 
19 7 28.25 14.5 
13 7 33.57 25 
40 17 82.41 20.¢ 
i 4 22.00 20.0 
55 i 67.00 12.2 
14 8 41.54 29.7 
195 68 323.50 16.5 


Table IV shows that there were 15 
available machine days for concrete pro- 
duction, of which 68 were actually us«| 
On these days, 323.50 hours, or 16.58 
per cent of the total available time, wer. 
used. The remaining time was taken 1) 
by form building or management los.- 

No record was kept of the exact tine 
used in the construction and setting up 
of the forms, but an analysis of the avail 
able days consumed in the bridge cvn- 
struction shows that 5.6 days per span 
were required on Bridge 1 for both 
forms and concrete; 4.75 days per spar 
on Bridge 2; 3.8 days per span on 
Bridge 3; four days per span on Bridge 
5; and two days per span on Bridge & 
If the time required on Bridge 8 can |x 
taken as normal, then all of the 284-/: 
span bridges could have been completu'! 
with the same crew in 68 days instea'! 
of the 129 days actually required ivr 
both forms and concrete. 

If the maximum rate of concrete pro- 
duction secured had been maintainc:! 
throughout the entire project, all of the 
concrete could have been placed in 2\). 
hours, or approximately 62 per cent 
the time actually used. The maximum 
rate of production was not attained for 
any of the mixers on the project at any 
time, and if it had been reached or even 
approximated the saving in time and 
labor cost would have been consideral)|\ 
more than one-third. 


Summary 


In summarizing all of the operation: 
on these structures it is found that the 
contractor had a total of 3,190 availalle 
machine hours during which the ma- 
chines actually performed income-pr»- 
ducing work on 166 days for a total «i 
647.42 hours, or 20.2 per cent of the tot.! 
available time. This appears to be « 
rather small percentage for the work 
involved, and it would seem that con- 
tinued studies should be able to evolve 4 
definite ratio between the time require‘! 
for productive and non-productive op- 
erations. 
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Groundwater in the 


Midwest Drought Area 


An interpretation of the influence of geological formations on 
the groundwater resources of the north-interior states and an 
appraisal of the effect of the drought on these water supplies 


By O. E. Meinzer 


Geologist in Charge, Division of Groundwater, 
U. 8. Geological Survey, Washington, D. ©. 


in time or space, the great drought 

from which we hope we are emerg- 
ing. This difficulty is due chiefly to the 
capricious variability of the weather 
and the local character of many of the 
rain storms. The records, however, 
will show that within the period of 
record it is outstanding with respect to 
duration, areal extent and _ intensity. 
Never before in the weather history of 
the United States has there been such 
a deficiency in precipitation over so 
wide a territory throughout an entire 
growing season, according to J. B. 
Kincer of the Weather Bureau. The 
situation has been even more seriously 
aggravated, Mr. Kincer points out, by 
the extremely high temperatures accom- 
panying the lack of rain. Nothing re- 
motely approaching the severity of this 
combination appears in the annals of 
the Weather Bureau. 

The drought has manifested itself, not 
only in the semi-arid region but also 
over wide areas that are normally 
humid and have long been regarded 
as areas of demonstrated agricultural 
quality, by the ruin of crops, the dry- 
ing up of grasslands, the killing of 
trees, the scorching effects produced by 
the hot winds, the pall of dust clouds 
and the failure of water supplies. 

Of all the manifestations of this 
drought the most weirdly impressive 
was that of the dust storms of last win- 
ter and spring, some of which were al- 
most nation-wide in their extent. Con- 
sidering their magnitude and intensity, 
these storms were apparently unique in 
the human history of this country. It 
is not altogether a comforting thought 
to récall that in the geologic history of 
the country, dust storms have been of 
common occurrence, as indicated by the 
great mantle of wind-blown silt that 
covers a large part of the interior of the 
country. It is interesting to note that 
while we are chiefly concerned with the 
damage done by the wind erosion in the 
recent dust storms, these ancient silt 
deposits, which geologists call loess, 
are largely responsible for the produc- 
tivity of the great farming region be- 
tween the Appalachians and Rockies. 

The purpose of the present paper is 
to outline briefly the water-supply con- 
ditions and problems in the north- 


| IS DIFFICULT to define, either 





interior region, as affected by the 
drought, with special reference to the 
geology of the region. It will be shown 
that, next to the weather itself, the geo- 
logic conditions are the most impor- 
tant controls of these water supplies in 
times of drought. 
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water, or locally too thin or im 
permeable to be satisfactory sources 
The natural underground reservoirs 
are similar in some respects to arti 
ficial surface reservoirs. Generally, they 


have very large storage capacity, and 
their supplies are replenished from time 
to time by rain and melting snow. Ex 
cept in arid regions, they generally over- 
flow through springs and seepage areas 
and furnish the principal flow of the 
streams between periods of precipita 
tion. However, the trees and other 
vegetation make heavy drafts on this 
water, especially in the valleys where 
the groundwater table is near the sur- 
face. In some of the arid valleys in the 
western part of the country all of the 
discharge is accomplished by the vege- 
tation, and practically no water appears 
at the surface. 


4 


q a 
WISCONSIN 


y ( 
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FIG. 1—NORTH-INTERIOR REGION showing groundwater provinces. In E and G 
the principal water-bearing formations are paleozoic sandstones and limestones. In F, 
the paleozoic rocks are overlain by glacial drift, containing beds of water-bearing sand 
and gravel. In H, glacial drift rests om granite or other crystalline rocks that yield 
only meager supplies of water. In I, glacial drift overlies cretaceous formations, which 
include the water-bearing Dakota sandstone. In N, glacial drift overlies tertiary and 
cretaceous formations that contain water-bearing sandstone. In J, principal water- 


bearing formation is the Dakota sandstone. 


In O and K, cretaceous rocks are overlain 


by tertiary and associated pleistocene formations that contain productive beds of water- 
bearing sandstone, sand and gravel. 


Much of the north-interior region is 
underlain by water-bearing formations 
that constitute great natural hold-over 
reservoirs, the principal water-bearing 
rocks being cavernous limestones, 
porous sandstones and deposits of sand 
and gravel. These great underground 
reservoirs have not been seriously de- 
pleted by the drought, and in the exten- 
sive areas underlain by such reservoirs, 
containing water of good quality, the 
water-supply problems have not become 
critical, although in the aggregate 
many supplies from surface or shallow 
sources have failed or become inade- 
quate. The critical areas are those in 
which the recognized water-bearing 
formations are absent, filled with salty 


In times of drought the following se- 
quence of events occurs: There is little 
or no replenishment of the underground 
supplies. Hence, with continuing dis- 
charge, the groundwater levels decline 
and, concurrently, the discharge from 
the underground reservoirs lessens and 
the flow of the streams diminishes. If 
the water-bearing formation is a thick 
deposit of permeable sand or gravel, or 
a thick cavernous limestone, the streams 
are likely to continue to flow through- 
out the drought, although considerable 
shrinkage may be expected. If, how- 
ever, the only water-bearing formation 
is a clayey, surficial material with little 
permeability or storage capacity, the 
vegetation may consume all the water 
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that would otherwise be discharged 
through the springs and may even lower 
the groundwater table a_ considerable 
distance below the bottoms of the stream 
channels. 

These processes, thus  elementally 
stated, were as clearly displayed in the 
drought region as in an open textbook, 
and they furnish the key to the water- 
supply problems created by the drought 
and, in large measure, indicate the so- 
lution of these problems. 


The north-interior region (specifi- 


largely of shale with some interbedded 
sandstones that contain highly minezal- 
ized water. The glacial drift where it 
occurs in this area is also relatively un- 
productive. Therefore, the wells in this 
region are generally shallow and weak, 
the most reliable groundwater supplies 
being obtained from the alluvium of the 
principal valleys. 

Many of the towns have built reser- 
voirs to impound surface water, while 
on many of the farms the domestic sup- 
plies are obtained from rainwater stored 
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FIG. 2—HYDROGRAPHS of two wells near Washington, D. C., indicating seasonal 
fluctuation in level and the marked recovery from the low levels caused by the 
drought of 1930-'31. 


cally the area shown in Fig. 1) con- 
tains four major groups of water-bear- 
ing formations: (1) the paleozoic sand- 
and limestones; (2) the cre- 
taceous sandstones; (3) the tertiary and 
related pleistocene deposits of sand and 
gravel; and (4) the sand and gravel de- 
posits of the glacial drift. 

The paleozoic rocks include the St. 
Peter sandstone and the thick beds of 
Cambrian sandstone, also a number of 
limestones of Ordovician, Silurian, 
Devonian, and Mississippian age, which 
in their cavernous phases are excellent 
reservoirs of water. These formations 
yield supplies to drilled wells in the 
province designated G on the map, in 
an extensive area in Wisconsin, IIli- 
nois, Minnesota and Iowa, in parts of 
Indiana and Ohio, and in a large area 
centering in the Ozark uplift, chiefly in 
Missouri. 

In these areas the 
have not been 
the drought; 
cavernous 


stones 


wells, as a rule, 
seriously affected by 
and where sandstone or 
limestone is at the surface, 
the streams have continued to have rela- 
tively well-sustained flow. The paleo- 
zoic rocks extend under other parts of 
the region shown on the map, where, 
however, their waters are highly min- 
eralized and mostly unfit for use. 

In eastern Kansas, the southeastern 
corner of Nebraska, northwestern Mis- 
souri and southwestern Iowa, in addi- 
tion to parts of the states farther east, 
the rocks that lie at the surface or im- 
mediately below the glacial drift are of 
Pennsylvania or Permian age. These 
uppermost paleozoic rocks consist 


in cisterns and the livestock supplied 
from storm runoff impounded by small 
earth dams. In this area the wells 
failed in large numbers except in the 
principal valleys, and the streams dwin- 
dled greatly or dried up completely. 
The supplies of a large proportion of 
the cisterns and farm reservoirs became 
exhausted. Further, many of the mu- 
nicipal reservoir supplies became seri- 
ously depleted, and a few were virtually 
exhausted. In July, water was being 
hauled in trucks and tank cars from 
Kansas City and other cities on the 
Missouri River to supply many farms 
and some towns. In many localities 
farmers were hauling water from old 
wells that were still yielding supplies or 
from new wells sunk by the emergency 
relief agencies, generally in the valleys. 
These conditions extended southwest- 
ward through Oklahoma and Arkansas 
into Texas. Pennsylvanian rocks also 
underlie the glacial drift or occur at the 
surface in large parts of Illinois, south- 
western Indiana and southeastern Ohio, 
where they are largely unsatisfactory 
for water supplies. 


Cretaceous formations 


Formations of cretaceous age under- 
lie the western part of the region shown 
on the map (most of provinces I, N, O, 
Jand K). They consist chiefly of dense 
and impermeable shale but include 
minor amounts of sandstone and lime- 
stone and, in the lower part, include 
strata of sandstone that are loosely 


called the Dakota sandstone. This sand- 
stone is well known because of the great 
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artesian pressure under which its wat 
originally occurred. It furnishes t 
water supply for thousands of farms ar | 
many municipalities in North and Sou: 
Dakota and, to a less extent, farms ai 
municipalities in several other stat 
In most of the wells the water still ris: 
to the surface under small press 
The wells supplied by the Dakota san 
stone were essentially unaffected by t 
drought and furnished secure supplic 
in some of the most severely stricke: 
areas. Unfortunately, the water is t 
highly mineralized to be entirely sati 
factory for domestic use, but the prol- 
lems of improving the quality, or 
some cases of developing more accept 
able supplies from other sources, ar 
not related to the drought. 

In most of the plains section of west 
ern South Dakota (see map, Provinc: 
J) cretaceous shale is at the surfacc 
The streams heading in the shale are: 
carry little except storm runoff, and th 
shallow-dug wells in the surficial shale) 
material are weak and unreliable. Thi 
area is underlain by the Dakota sand 
stone, which is reached only by deep 
wells, and in some the water stands far 
below the surface. Therefore, there ar 
relatively few Dakota sandstone wells, 
and reliance is placed largely in small 
surface reservoirs for livestock supplies. 
It is perhaps needless to say that the 
supplies of both the shallow wells and 
the small reservoirs failed to a large 
extent as the drought progressed, and 
the principal unfailing supplies have 
been furnished by the few deep wells. 

The Dakota sandstone underlies most 
of the western part of Kansas, but its 
water is here largely too salty for use. 
In some places in the eastern part of 
this state, the cretaceous shale is at the 
surface and produces unfavorable condi- 
tions similar to those in the paleozoic 
area in the eastern part of Kansas. Last 
July some of these shale localities were 
almost entirely dependent on the sup- 
plies in the alluvium of the valleys, 
which were being depleted by pumping 


and by the demand of the trees. Where 
the Dakota sandstone outcrops along 
the Missouri River, it yields potable 


water and thus forms a belt of favorable 
water-supply conditions between the un- 
favorable areas of shale. 


Tertiary deposits 


In most parts of the Great Plains 
(see maps, Provinces N, O and K) the 
older rocks are covered by tertiary and 
associated pleistocene deposits that con- 
tain beds of sand and gravel that yield 
abundant supplies of good water. In 
these parts of the Great Plains both 
municipal and farm supplies are gener- 
ally obtained from drilled wells, which 
as a rule were not seriously affected by 
the drought. Last July, in an inspection 
of the area through South Dakota, Ne- 
braska and Kansas, striking contrasts 
were observed between the distressed 
shale areas and the favorable areas un- 
derlain by tertiary or pleistocene water- 
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bearing beds, both as to wells and 
streams. For example, the Republican 
River along a stretch in south-central 
Nebraska forms the approximate south- 
ern boundary of an extensive pleisto- 
cene formation of sand and _ gravel. 
South of the Republican is the area of 
cretaceous shale that has just been de- 
scribed. Last July, in the area to the 
south, the wells had generally weakened 
or failed, and many farmers were haul- 
ing water, whereas in the northern area 
the wells were everywhere yielding 
water from the sand and gravel forma- 
tions, and there were no indications of 
depleted supplies. Likewise, the south- 
ern tributaries of this section of the 
Republican River were all dry, whereas 
the northern tributaries were spring-fed 
streams, some with considerable flow. 


Glacial drift deposits 


The glacial drift, which covers the 
older rocks in the greater part of the 
north-interior region (see map, Prov- 
inces F, H, I and N), includes large 
quantities of sand and gravel, irregu- 
larly interbedded with the boulder clay 
washed out from the morainal fronts. 
These glacial deposits form the prin- 
cipal source of water supply in the re- 
gion. They are of major importance 
in Michigan, Ohio, Indiana, Wisconsin, 
Illinois, Minnesota, Iowa, North Da- 
kota and the eastern parts of South 
Dakota and Nebraska. On account of 
the irregular distribution of the glacial 
sand and gravel, it is difficult to gener- 
alize as to the effect of the drought upon 
the water supplies from this source. 
The large and thick bodies of water- 
hearing material, as a rule, have not 
been seriously depleted by the drought, 
but in many localities where the drift is 
thin or unproductive the wells have 
weakened or failed. Attention has al- 
ready been called to the inadequacy of 
the drift in southern Iowa, northern 
Missouri and adjacent parts of Kansas 
and Nebraska. 

In the greater part of Minnesota, 
northern Wisconsin and the western 
part of the Upper Peninsula of Mich- 
igan the glacial drift rests directly on 
granite or other crystalline rocks that 
are unproductive or only meagerly pro- 
ductive of water. In the parts of this 
area where the drift is thin or want- 
ing in good water-bearing beds, the 
water-supply situation is generally diffi- 
cult. First-hand information is not at 
hand to show the effects of the drought 
in this region, but it is reported that in 
some areas, especially in western Min- 
nesota, the water-supply problems have 
become acute. The conditions are also 
difficult in parts of the Red River Val- 
ley in Minnesota and North Dakota, 
where there is a lack of potable ground- 
water and the surface supplies are seri- 
ously depleted. 

The drought has emphasized the 
value of the groundwaters. It has also 
demonstrated the value of the systematic 
studies of the occurrence, quantity and 


quality of these waters, carried on for 
many years by the federal and state geo 
logical surveys. Without the basic in 
formation derived from these studies it 
would have been impossible to meet the 
emergency as effectively as was done. 
On the other hand, the drought has 
shown impressively that much more in- 
tensive and quantitative investigation is 
needed to put our knowledge of water 
supplies on a more secure and satisfactory 
basis. Much more work needs to be done 
to locate accurately the existing water- 
bearing beds, to determine their storage 
capacity, hydrologic behavior and safe 
yield. 

A much more systematic and compre- 
hensive program should be developed 
and maintained for obtaining records of 
pumpage or artesian flow from the dif- 
ferent water-bearing beds and _ contin- 
uous records or periodic measurements 
of the water levels or pressure head in 
carefully selected observation wells— 
both water-table wells and artesian 
wells, in areas of heavy withdrawals 
and in areas where essentially natural 
conditions still exist. Intensive studies 
should be made on groundwater replen- 
ishment, and the results of timberland 
clearing, bringing prairie areas under 
cultivation and other changes made by 
man on replenishment. A study should 
be made of the effects that would result 
from proposed changes in agriculture, 
and the practicability of increasing the 
groundwater supplies by any of the pro- 
posed methods of artificial recharge. 

Wherever groundwater supplies are 
insufficient and unreliable in times of 
drought, steps should be taken to build 
reservoirs in the towns and on the 
farms that can reasonably be expected 
to furnish adequate supplies during 
drought periods. Investigation will 
doubtless show that some of the larger 
municipalities drawing on productive 
water-bearing beds are approaching the 
safe yield of these beds. In such places 
comprehensive plans should be made for 
developing new supplies from surface 
or underground sources before an emer- 
gency is created by the decrease of sup- 
ply and the increase of demand pro 
duced by drought. 

More detailed studies should be made 
of the mineral contents of the water in 
each of the successive water-bearing 
beds that may occur in the same local- 
ity, in order that only the best water 
may be recovered and the water of 
higher mineralization may be cased out. 
More systematic study should also be 
given to the possibilities of improving 
the quality of the groundwater, espe- 
cially by softening and removal of iron, 
and to the development of properly 
treated surface-water supplies where the 
groundwater cannot be made acceptable 
by treatment. In some of the munici- 
palities where a highly mineralized 
deep-well supply is replaced by a more 
acceptable supply derived from surface 
water or shallower groundwater, the 
deep wells should be kept in serviceable 


/ 


condition, to furnish reserve supplies if 
needed in times of drought. 


Groundwater levels 


It is widely believed that the ground- 
water levels have permanently 
in the north-interior region, and this 
belief has led to the fear that, in the 
future, there will be further progressive 
decline with ultimate disastrous results 
The U. S. Geological Survey is at pres 
ent making periodic measurements of 
the water levels in about 3,000 observa 


declined 


tion wells and is maintaining automatic 
water-stage 115 of these 
wells in different parts of the country 
The comparatively small number of 
wells for which long-term records have 
been obtained are in areas of intensive 
groundwater development. 

These the drawdown 
that has resulted from heavy pumping 
for municipal, industrial or irrigation 
use in these areas and are therefore ot 
great practical value to the communities 
concerned. They do not, however, 
throw light on the question of the long- 
term trend of the water table outside 
the areas of intensive development. The 
observation wells outside these areas 
generally have records of less than ten 
years; which is too short a period to de- 
termine long-term trends. 

The records show conclusively that 
the water table undergoes pronounced 
fluctuations from season to season and 
from year to year with changing 
weather conditions, as is illustrated by 
the hydrographs of two of the observa- 
tion wells near Washington, D. C. 
(Fig. 2). These records furnish evi 
dence from which the following impor 
tant inferences may be deduced: (1) 
Even before the white men came into 
the country the groundwater levels were 
fluctuating, and hence the concept of an 
original groundwater level is  essen- 
tially fictitious; (2) the present low 
groundwater levels in the north-interior 
region are largely due to the severe 
drought conditions of the last few 
years; and (3) there will be recovery 
of the groundwater levels with recur- 
ring wet years. 

The extensive land-drainage develop- 
ments have been made largely for the 
purpose of lowering groundwater levels, 
and they have doubtless had that effect 
in the areas treated. Moreover, it is 
quite possible that the net result of 
bringing both timber and_ prairieland 
under cultivation has been to depress 
the average position of the water table. 
However, the streamflow records and 
investigations of transpiration show 
that in recent years, as well as in earlier 
years, the underground reservoirs have 
discharged great quantities of water by 
overflowing through springs and by 
supplying the needs of the trees and 
other vegetation in low places. 

It appears, therefore, that there is no 
reason to fear that there will be pro- 
gressive lowering of the water table in 
the future, with disastrous results, ex- 


recorders on 


records show 
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cept in areas of excessive pumping. 
The U. S. Geological Survey, in co- 
operation with the U. S. Soil Erosion 
Service and several state geological 
surveys or other state organizations, is 
at present greatly strengthening its pro- 


gram of measurements of water levels 
in observation wells. If this program 
is adequately developed and maintained, 
it should be possible to ascertain at any 
time in the future the exact stage of the 
water table. 


Mixed-in-Place Road Surfaces 
with Controlled Aggregate 


Screened and washed gravel and crushed-stone macadam 
aggregates, bitumen-penetrated and mixed-in-place, are 
providing serviceable highways at low cost in Vermont 





ROAD-MIX MACADAM Vermont main road approaching completion. 
spreading cover for seal coat. 


DESIGNED aggregate mixture, 
penetrated with tar or asphalt and 


mixed on the road, preferably with 
multi-blade graders, is being employed 
with excellent service results on an in- 
creasing mileage of Vermont highways. 
The construction is being used both on 
state-system and state-aid roads and is 
the same in principle for both, but a 
greater range in quality of aggregates 
is permitted on town roads and the sur- 
facing is thinner. Depending on the 
aggregate, whether gravel or broken 
stone, on length of haul and on general 
construction conditions, main-road sur- 
facing is costing in round figures $4,000 
to $6,000 a mile. Town roads are cost- 
ing about $1,000 less a mile, and under 
special conditions both classes of sur- 
faces will run considerably under the 
costs named, 

To date, more than 275 miles of 
mixed-in-place roads have been con- 
structed in the last three yaers. Prac- 
tice has been constantly improved as 
experience was obtained and at present 
is developed to a perfection that assures 
very effective control of results. Pri- 
marily, improvement over the first 
roads constructed in 1931 has been in 


Truck is 


foundation and drainage, but more care- 
ful surfacing methods and control of 
materials are also practiced. As now 
built, the roads have good durability and 
riding qualities and are costing only a 
little over $400 a mile to maintain. 


General construction principles 


The first requirement for success laid 
down by the state highway engineers 
for mixed-in-place surfacing is a stable 
foundation. Slight flexural strength is 
attributed to the bituminized wearing 
surface only 2 to 25 in. thick—the base 
is considered the strength element in 
design. On this theory, base design is 
not standardized ; local material is relied 
upon, and this is generally pit-run gravel 
selected with consideration of its com- 
pacting properties and laid to such depth 
as the subgrade conditions require. Roll- 
ing and shaping the base course is ex- 
acted as essential to a smooth and stable 
bituminous wearing course. 

The roadway is designed to the engi- 
neering standards of its class. For state- 
system roads, the standards of width 
and drainage are those for rigid pave- 
ment, the mixed-in-place surfacing being 
a step in stage construction to the 


higher-type pavement when that 
justified by traffic. In primary ess 
tials a permanent road grade is soug 
for mixed-in-place surfacing. On 1! 
is placed a capable load-carrying }: 
finished to correct profile, compact 
and primed with tar or asphalt. T] 
priming is held to be important in ho! 
ing the base material in place, prevent. 
ing intrusion into the surface mix 
undesired base materials and as a s 
in some measure against the rise 
capillary moisture into the suria 
course. 

This surfacing in Vermont practic 
is in no degree a hit-or-miss mixtu 
Local material is used to the utmost es 
tent, but it is a selected and prepare: 
material. Generally the aggregate 
gravel, but crushed stone is also use 
Considering gravel primarily, pit ma 
terial is selected that shows the mos 
hard and durable stone (if possible, on 
giving a percentage of wear not exceed 
ing 16) that is locally available and i- 
within reasonably economic hauling dis 
tance. But hardness limits are not mack 
exacting, and the best gravel that can be 
got is made to serve, for local pits must 
be used if the cost of the road is to be 
kept down. Good roads have been built 
from banks having a mixture of hard 
and soft stone and from banks of stone 
uniformly softer than 16 per cent wear. 

While percentages of wear are left 
subject to judgment, screening and 
washing are insisted upon for all aggre- 
gate. Only the portion above sand size 
(3 in.) is used for the body mix, the 
sand being used only for filler after the 
gravel mix is rolled and has the final 
seal. 

Also about 40 per cent of the gravel 
is required to be crushed to increase 
bonding and compaction under the roller. 
A clean gravel enables more uniform 
distribution of the bituminous binder, 
and therefore the lean mix is used that 
is desirable to resist shoving and reduce 
soft spots. Similarly, a clean coarse 
sand, virtually pea gravel, gives the 
most stable filler and seal. In effect, the 
design of mix is pointed to producing a 
surface in which the coarse aggregate is 
exposed and takes the wear, and the 
sand and tar act as a filler and binder. 


Material requirements 


As stated, two types of mixed-in-place 
surfacing are employed—one a gravel 
and tar mixture and one a crushed stone 
with a cutback asphalt binder. To pre- 
vent confusion, the materials for each 
type will be described separately. 

Gravel Construction—For gravel con- 
struction three grades of aggregate are 
specified. Sand for filler and for use 
with seal gravel is required to be 
washed and have a fineness modulus not 
less than 3.20; not more than 3 per cent 
is to pass a 100-mesh screen, and all is 
to pass a -in. screen. Gravel for seal 
is to pass a }-in. screen and be retained 
on a 3-in. screen. Gravel for the mix is 
to pass 1j-in. and be retained on -in., 
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hoth screens having circular holes. A 
tolerance of 5 per cent is allowed in all 
fof these sizes, but uniform gradation 
in each size is required. In the gravel 
jor mix, 25 to 40 per cent is required to 
pass j-in. The tar for priming the base 
is to be of 25 to 40 viscosity, and that 
for the mix of 35 to 65 viscosity and 
both are to possess such binding qualities 
that after 24 hours they will “cause the 
mixture to remain stable under traffic.” 
Stone Construction—A stone having 
not more than 5 
Stone for 


per cent wear is re- 
quired, the mix is to pass 
?4-in. and be retained on }-in., and from 
30 to 75 per cent is to pass 14-in. For 
seal and cover, the stone is to pass }-in. 
and be retained on 4-in. In both grades 
a tolerance in size of 5 per cent is al- 
lowed. A cutback asphalt (Asphalt In- 
stitute R. C. 3) is used for the mix. 


Construction methods for gravel 


Careful construction of the gravel 
base is required; even spreading, 
thorough rolling and shaping to exact 
profile are required. Soft spots and 


humps are eliminated as they are dis 
closed by the rolling. When shaped to 
final the base is treated 
with priming tar (25 to 35 viscosity) 
at the rate of 0.33 gal. a square yard 
Half the road is treated at a time, the 
other half being open to traffic; after 
priming each half, the road is closed un- 
til the tar has penetrated and set firmly 
enough not to pick up under traffic. 
Soft spots developed by traffic are filled 
with a gravel-tar mix, and every part of 


cross-section, 


the base surface is restored to true plane 
before any surfacing is applied. 

The surfacing gravel is distributed 
evenly to the full width of the road sur- 
facing (generally 18 ft.). A dry base 
is required before distribution, and a 
dry surfacing gravel before tar is ap 
plied. The first application is 0.5 gal. 
Che 
with preferably a 
multi-blade drag or retread mixer set to 
cut to the base prime coat. Mixing con 
tinues until the gravel is uniformly 
coated, after which it is graded smooth 


y 


and given the second application of 0.3 


(35 to 65 viscosity) a square yard. 
first mixing follows, 


in Vermont. 


= 


MULTIPLE-BLADE GRADERS are preferred equipment for mixed-in-place macadam 


surfacing on Vermont highways. 


34 


SURFACE 


mix 


TEXTURE of 
macadam cleaned for 
seal coat 


Vermont road- 
application of 


to O.4 


We 
il 


i” is continued as betore, and the 


Mix- 
sur- 
then 


gal. of tar per square vard 


facing is 
rolled. 


The rolling is caretull 


agam spread even and 
pertormed. A 
work- 
side to the center ove 
lapping half the tire width of on 
wheel on each trip. \t each side 
rolling is started 6 in. from the 
and the edge strips are not rolled until 
at least after the mixing is 
completed. This delay gives the tar time 


ten-ton three-wheel roller is used, 
ing from each 
rear 
the 


edge, 
three davs 


to stabilize and reduces the tence ncy of 
the edges to break down and feather out 
under the roller. Another detail that is 
caretully watched is the jointing of suc- 
cessive sections of surfacing to prevent 
an overdose of tar at the joint. The 
practice is to cut back the mixed course 
to give a full-depth square joint across 
the road, and back from this joint to 
spread building paper far enough to 
keep any spray from the tar distributor 
from reaching the already tarred surfac- 
ing. 

Rolling is continued until the = sur- 
facing is stable under the roller: after 
the surfacing has then been in place 
three to six days, the sand filler (enough 
to fill all surface voids) is spread and 
broom-dragged. Sealing is postponed if 
practicable to the end of the work 
When undertaken, the road surface is 
swept clean of all loose material, leav- 
ing a mosaic surface that is entirely 
clean. It is then tested with a 10-ft. 
straight-edge, and any variation exceed- 
ing 4 in. is eliminated. A 40-viscosity 
tar is applied at the rate of 0.25 gal. a 
square yard and covered with a mixture 
of one part sand parts seal 
gravel smoothed by a broom drag. If 
plenty of pea gravel is available, the 
sand is omitted. The blotted surface is 
then rolled, and the surfacing 
completed. 


and 


wo 


stands 


Construction methods for stone 


When stone is used for the surface 
mix, the general construction procedure 
is about the same as for gravel, but some 
of the details are changed. After the 
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gravel base is compacted and shaped, 
the shoulders are lined up to hold the 
surfacing stone in place. One half of 
the road is primed and closed to traffic 
until the prime coat has penetrated and 
is stabilized; then the second half is 
closed and primed. The priming applica- 
tion is 0.33 gal. of cutback asphalt at 
140 deg. F. Unless traffic is detoured, 
the surfacing stone is spread on one-half 
of the road at a time, and on the second 
half only just before applying the 
asphalt so as to reduce traffic on the 
untreated stone. 

Three applications of asphalt are 
made. The first is 0.1 gal. a square yard 
and is mixed with the stone as in gravel 
construction. The mixed surtace is then 
spread, 0.5 to 0.75 gal. per square yard 


is applied, and the mixing process is 
repeated. After spreading, the mix is 
rolled enough to shape the surface and 
embed the stone. Enough keystone to 
fill the surface voids is then spread, 
and the surface is rolled thoroughly. 
Keystone is again spread and dragged 
into the surface voids. After straight- 
edging and correcting the surface, 0.5 
gal. of asphalt is applied and covered 
with keystone, and the road is rolled. 


An equipment process 


In carrying out the construction 
processes described, equipment is used 
wherever possible. Well-outfitted wash- 
ing, screening and crushing plants are 
set up to prepare the surfacing gravel. 
Trucks are loaded from overhead bins 


Redwood Logs Used for Fills 
on California Highway 


Clearing and earth moving reduced on coastal highway 
through redwood forest by using corded logs for fills 


OGS would not ordinarily be a 
cheap substitute for earth in high- 
way fills, but on a new section of 

the Redwood Highway through heavily 
forested areas in northern California 
log fills have shown a saving in cost 

















with attendant advantages in preserving 
scenic beauty. On this road redwood 
logs cleared from the right-of-way were 
used for fills in Del Norte County, and 
saved $33,000 by reducing excavation, 
embankment, drainage and clearing. In- 
cidentally, redwood logs are particularly 
suited to this use because they decay 
slowly and the thick bark ‘is highly 
resistant to fire so that they do not burn 
readily. 

Preservation of scenic beauty was an 
important factor in planning this work 
through heavy timber growth, where 
many of the trees are more than 150 ft. 
high with diameters of more than 5 ft. 
at the stump. Also the cost of disposal 


of trees cut on the right-of-way was an 
important item, particularly because it 
is very difficult to burn redwood logs. 
Using the logs in fills had then the fol- 
lowing advantages: 

1. It provided means for disposal of 
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or by cranes, and spreader box 
used to spread the material on the 

Pressure distributors, blade 
multiple-blade maintainers, broom 
and spreaders are used for surfaci: 
erations on the grade, and moder: 
rollers are used for compacting ba 


surface. In general, the Vermont 
mixed-in-place main road is st 
machine-constructed. Structural! 


ranks more nearly with the bitum 
macadam and bituminous concretes 
with the usual road-mix surfaces « 
run or crusher-run materials. A 
veloped under H. E. Sargent, con 
sioner and chief engineer, and the « 
neers of the Vermont department 0; 
highways, the mixed-in-place road 1 
high among bituminous road types 


logs in the immediate vicinity of 
ting and reduced the cost of logging 
hauling involved in disposal. 

2. A slope of 1 on 4 was practical) 
in the log fills, thus reducing the ares 
of clearing in comparison with a nor! 
embankment slope of 1 on 14, and al 
avoiding removal and disposal of t 
much additional timber and sn 
growth. 

3. Use of log fills reduced the « 
bankment yardage to be made up fro 
excavated material, permitted | 
depths of cuts and decreased slide prola- 
bilities besides saving in clearing on th 
excavated slope. 

4. Embankment scars of bare eart! 
slopes were kept to a minimum, and 
the side view of the fills, which show 
the butt ends of the logs, could be given 
a rustic appearance. 


Construction methods 


The logs usually were cut in 20-it 
lengths; those with diameters excee: 
ing 4 ft. were split, and none less tha 
2 ft. in diameter were used except 
packing. The logs were placed acro-- 
the road, with the larger ends on 1! 
downhill side to make the layers 
courses as nearly level as possible. T| 


PLACING LOGS in the toe of a roadway fill on the Redwood Highway (left) and 
face of a log fill (right), showing close cording of timber. 
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Half Section for 30’ Roadbed 


Half Section for 24' Initial Roadbed Width 


TYPICAL CROSS-SECTION of roadway over log fill on forest road in northern 
California. 


and the exposed ends of succeeding 
courses were so placed that the slope of 
the finished face would be 1 on 4. A 
longitudinal log was placed at the toe 
of the fill, well embedded in a trench, 
to assist in leveling the base course, 
which was, nevertheless, required to 
have a full bearing on firm ground. 

For getting the logs in place the con- 
tractor used a high-line cable fastened 
to trees and extending over the fill cen- 
ter line. Logs were lifted free of the 
vround at one end by a line from a car- 
riage on the overhead cable and were 
maneuvered into the desired position in 
the fill with the aid of a crew skilled in 
woods operations. 

Each fill was planned so that it would 
utilize the quantity of redwood logs 


available and would finish off not less 
than 4} ft. below and parallel to the 
roadbed grade. Care was taken to re 
duce the voids in the log fill to a mini 
mum, and the top surtace, formed of 
split logs, was sealed by chinking with 
split pieces of sound redwood to make 
a tight deck between the body of the 
log fill and the earth material placed 
thereon. Where log fills were used in 
depressions that ordinarily would re- 
quire a drainage opening not more than 
18 in. in diameter, drainage pipes were 
omitted if the logs extended entirely 
through the embankment; otherwise, 
pipes were embedded with at least 1 ft. 
of earth blanket around them. 

To expedite recovery of a natural ap 
pearance of the roadway after construc 


San Francisco Garbage Disposal Continues 


With Fill-and-Cover on Tide-Flat Areas 


ARBAGE DISPOSAL in San 

Francisco is still carried on by 

the fill-and-cover method, which 
has been used for the past two years 
pending settlement of prolonged debate 
on disposal methods. A less expensive 
transportation plan that would employ 
barges on the bay and a new site for 
disposal are under consideration; the 
situation at present is summarized in 
the following. 

Collection is by private scavenger 
companies under rates fixed by referen- 
dum ordinance and under supervision 
of the department of public health. 
About 100 collection routes in San Fran- 
cisco are served by 90 trucks and 30 
horse-drawn wagons. (Wet garbage 
from hotels and restaurants is pur- 
chased and removed by hog raisers as 
an entirely separate undertaking.) The 
trucks have capacities of 18 cu.yd., and 
the wagons 11 cu.yd. Collections vary 
from daily to a minimum of weekly; 
the collectors are required to take gar- 
den trimmings, broken furniture and all 
discarded material from residences. Two 
years ago total daily collections in San 
Francisco exceeded 650 tons and reached 
700 tons on peak days. Showing the 
effect of the depression on the garbage 
can, the average daily collections now 
are about 550 tons. 

Scavengers deliver garbage 
central station in the railroad 


to a 
yards, 





where the vehicles drive up a ramp and 
dump by gravity into gondola 
Loaded cars are thoroughly hosed down 
to lessen dust and flying papers and to 
aid in compacting garbage after delivery 
to the fill. Loading into the gondolas 
continues from about 7 :30 a.m. to 4 p.m. 
During the night, cars containing the 
previous day's collection are switched 
onto the dump sidings. Unloading is by 
clamshell bucket mounted on crawlers 
delivering to horse-drawn dump trucks 
that haul the garbage to the edge of the 
embankment. 

The garbage is deposited in layers 
not exceeding 7 ft. in depth and is then 
rolled and covered with 2 ft. of dry earth 
over which the 12-ton roller is operated 
to give further compacting. Each day’s 
delivery is completely covered and 
sealed by 4.30 p.m. of the same day. 
There is a direct shrinkage in the fill of 
about 2 ft. in the first 24 hours, and then 
a gradual settlement until the 7 ft. of 
garbage and 2 ft. of earth are com- 
pacted to 6 ft., which oceurs in a period 
of about six months. ‘Further settle- 
ment is minor in character. 

Difficulties from this plan arise if any 
departure from specifications is per- 


cars. 


mitted. Dangers are a large rodent 
population and noxious gases from 
cracks in improperly covered fills. 


Constant rigid inspection and enforce- 
ment of specifications have made the 


1934 501 


tion, earth excavation slopes were left 
rough and rock excavation slopes were 
pockets and roughened 
areas in which could be placed selected 
topsoil for plant growth. Also, embank 


ment slopes were covered with selected 


provided with 


top soil that was stripped and stock 
piled in advance of grading operation- 
so that it would be available for this 
use. Desirable plants and shrubs that 
otherwise would be 
transplanted or stockpiled before 
struction began and later were set out 
on the finished slopes 

Climatic 
is improbable, in the 
engineers in charge, that these timber 
fills ever will become entirely dry. 
Hence the fire risk is low. \ 
peculiarity of redwood is that the logs 
begin to send out shoots soon after they 
are felled, In least, it 
is expected that sprouts already starting 
from logs in the fills will produce trees. 

The contract for the work was held 
by the Youdall Construction Co. and 
Charles Harlowe, Jr. The work was 
carried on under the direction of the 
state division of highways, of which 
J. W. Vickrey is district engineer and 
H. C. Amesbury resident engineer in 
this district. 


destroved were 


con- 


such that it 
opinion of 


conditions are 


Very 


some cases, at 


plan entirely satisfactory, according to 


city officials. Industrial land is being 
made at the rate of about 1} acres per 
month. The fill is on tide flats owned 
by the railroad company and adjacent 
to the railroad’s main line out of San 
Francisco along the peninsula. 

The cost for the collection and dis- 
posal of garbage, including ramp and 
cost at the central station, approximates 
$1 per ton. This includes overhead, 
railroad freight at 23c. per ton and $23 
a day for the privilege of dumping in 
San Mateo County. The present pro- 
gram, so far as the methods and place of 
disposal are concerned, is regarded as 
temporary in nature, and city officials 
hope that a new and more permanent 
arrangement can be effected soon. 


Many Sewerage Improvements 
Approved by PWA 


Sewerage and sewage-disposal proj- 
ects numbering 648 had been approved 


for allotments by the PWA on Aug. 1, 


1934, according te a recent announce- 


ment by that organization. The total cost 
s 19? 


of these projects will aggregate $212,- 
476,188, of which $184,728,767 was al- 
lotted by the PWA. The rest was raised 
The projects 
range in size from the reconstruction of 
the sewage-treatment plant at Eureka 
Springs, Ark., for which PWA allotted 
$12,000, to the Chicago sewage-treat- 
ment plant project, for which $42,131,040 


by the localities involved. 


has been allotted. 
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From Job and Office 


Lowering a Water Tank by 
Flame-Cutting the Tower Leg 


By R. H. Patterson 


Consulting Engineer, White Sulphur Springs, Inc. 


N CONNECTION with the medical 
baths at The Greenbrier Hotel at 
White Sulphur Springs, W. Va., there 
was erected some years ago a 50,000- 





GAS-CUTTING TORCH, used to reduce 
the length of the double-angle legs of a 


water tower, is an ingenious procedure 


which lowered the tank 20 ft. 


gal. flat-bottom, wood water tank on a 
steel tower 60 ft. high. At the time this 
tank was built it was probably not con- 
sidered important enough to attempt to 
conceal it among the trees covering the 
promontory on which the tank stands. 
Laterly, however, more attention has 
been given to the esthetics of the sur- 
soundings, and last summer it was de- 
cided to lower the tank 20 it. This 
would remove it from view without seri- 
ously lessening the water pressure. 
Instead of dismantling the tank, cut- 
ting down the tower from the top and 
re-erecting the tank on a new platform, 
it was decided to experiment a little. 
Tank and tower were securely guyed, 
and the anchor bolts were loosened from 
the bedplates so as to allow free move- 
ment of the structure on its foundations. 
One at a time each leg of the tower was 
jacked up, the anchor bolts cut off and 
the bedplates removed. An oxy-acety- 
lene cutting torch was applied, and one- 
half of each leg, composed of two angles, 
was burned off at a height of 4 ft. The 
half-legs were in turn cut vertically, one 
after another in the manner shown in 
the accompanying figure until the leg 
was reduced to a thin point about 12 in. 


long. After this the resultant points of 
metal were burned off 4 in. at a time, 
each leg in turn, so that the height of 
the whole structure was reduced 4 in. 
by each cut thus made around its four 
legs. 

This process was repeated with con- 
stant tightening of the guys until the 
tank had been lowered a total of 20-ft. 
The tank was now completely concealed 
in the trees and an objectionable eyesore 
removed from the landscape. 

The bedplates were replaced, new 
anchor bolts set, the old footplates were 
cut off the original bottom sections and 
welded to the new sections, the tower 
bolted down, piping reconnected and the 
job was finished. 

The change was accomplished with 
the aid of two mechanics and two 
laborers. 


Anchorbolt Assembly Placed 
Without Use of Templet 


N PLACING anchorbolts in the 

forms for the concrete foundations 
of Boulder Dam power house, a plan is 
being used whereby the complete as- 
sembly of the bolts is set at one time, 
and the exact alignment prescribed is 
thus obtained without the necessity for 
locating each of the bolts separately by 
means of a templet. 

The exact spacing and the relative po- 
sition of the anchorage as a whole are 
fixed by welding angles to the bolts in a 
preliminary shop-assembly operation. 
Thus the complete assembly can be lifted 
into the forms by the derrick, and only a 
single operation of leveling and aligning 





TWO ASSEMBLED GROUPS of 31-in. 
anchor bolts ready to be lifted into Boulder 
Dam _ power-house foundation forms. 


the entire group is required. Any 





) princlf 
tion of the steel angles used in the ine 
ing which would interfere with cellen 
functioning of the assembly is un! condit 
or cut away with a torch. It i rough! 
pected that this method will save eviden 
in erection without any sacrifice « evlind 
necessarily high degree of accurac\ and 4 

Speci: 
x ‘ to im: 
Strain-Gage Location and press 
Value of E in Compression ae 
By I. F. Morrison and R. M. Hard\ men, 
University of Alberta, tenso 
Edmonton, Alberta, Canada ms 
tate | 
T IS WELL KNOWN that the redu 
tribution of compression stres- It 
the ends of a compression test picce, for 
such as a concrete cylinder or short 1 an 
wooden block, is not uniformly of ¢ 
tributed. In general, however, little at- usua 
tention seems to have been paid to th: curv 
necessary distance of a plane cross. 29.5 
section from the end of the specimen at the 
which the state of a uniform stress <is- sury 
tribution can be considered as near!) low 
existent and to the effect of the de- attr 
parture in fact from this assumed uni- the 
formity on the modulus of elasticity oi I 
the material as determined by the usual the 
strain-gage methods. poi 
There are primarily three contribut * pie 
ing phenomena, each of which tends t dia 
produce a departure from the desire: tha 
uniformity of load distribution. The cas 
consequences of a non-uniform contact ter 
are obvious, and many expedients ar: tic 
adopted to overcome this defect, not al- re] 
ways with complete success. eS] 
Second, due to the prevention of the cy 
lateral expansion that tends to acco: be 


pany direct compressive strain, there i 
induced a radially directed frictiona! 
force on the contact surface of th: 
specimen. In spite of the use of lubri 
cants, thin layers of soft rubber and 
similar devices, the effect of this fric 
tional force is to destroy the uniformity 
of compressive-load distribution. 

But even if the uniformity of contact 
were perfect and all end-surface friction 
were eliminated, still there would not 
be a uniformity of stress distributio: 
The reason for this third phenomen 
lies in the fact that the lateral dime: 
sions of the test specimen are oite: 
quite different from those of the com 
pression blocks, and, as the lines 01 
stress pass from the end of the speci 
men into the block, they diverge int 
the larger cross-sectional area.  Thi- 
tends again to destroy the uniformity. 

The only apparent way to eliminat 
these complications to an _ otherwi-: 
very simple procedure is to avoid tak 
ing strain measurements too close t 
the ends of the specimen, for, by St y 
Venant’s principle, there is a tendenc: 
for the stress distribution on the plan 
cross-section to become more and mor: 
uniform for points more remote fron 
the ends. 

In an attempt to demonstrate thi- 


P 
L 


B 
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principle the authors had prepared two 
circular cylinders of mild steel, of ex- 
cellent quality and in the hot worked 
condition. The carbon content was 
roughly 0.2 per cent, and there was no 
evidence of internal stresses. These 
cylinders were about 1.9 in. in diameter 
and 4 and 7 in. in length respectively. 
Special attention was paid to the ends, 
to insure good contact with the com- 
pressive block. The strain measure- 
ments were carefully taken for a 2-in. 
gage length at the center of each speci- 
men, with an electric contact ex- 
tensometer reading directly to 1/10,000 
in. Oil was used on the ends to facili- 
tate seating the specimen and to aid in 
reducing the contact friction. 

It is to be noted that the gage points 
for the two cases came_ respectively 
1 and 23 in. from the ends. The moduli 
of elasticity were determined in the 
usual way by plottin, the stress-strain 
curve. They were 25.3 x 10° and 
29.5 x 10° Ib. per sq.in. respectively for 
the short and long cylinders. This is a 
surprisingly large difference, and the 
low value for the short cylinder can be 
attributed only to the non-uniformity of 
the stress near the ends of the specimen. 

From this it would appear that, for 
the compression test, the strain-gage 
points should have contact with the test 
piece not closer to the end than the 
diameter of the piece. The authors feel 
that the effect set forth above tends to 
cast some doubt on the numerous de- 
terminations of the modulus of elas- 
ticity for compression of materials 
reported from various sources and 
especially those made on_ concrete 
cylinders. Such results are likely to 
be too low. 


Photo-Electric Cell 
Lines up Swing Bridge 


By O. R. Elwell 


Bridge Engineer, Washington State Highway Ppt., 
Olympia, Wash. 


TELL when the 300-ft. swing 

span over the North Willapa River 

at Raymond, Wash., on the new Coast 
Highway is exactly lined up on closing, 


Westinghouse Photo. 
PHOTO-ELECTRIC CELL shown on end of 
swing span of Washington State highway 
bridge. 


a photo-electric cell is placed on the 
end of the span and a light source on 
one of the piers. When the beam from 
the light source strikes the photo-electric 
cell, a green light appears on the con- 
trol bench and a circuit is completed so 
that the end wedges can be driven. Re- 
gardless of weather conditions, even in 
fog or a heavy rain, the operator thus 
knows when his bridge is exactly lined 
a: 


Continuous Bent-Bar Unit 
Used to Replace Stirrups 


By William Flesher 


Birmingham, Ala 


[' IS common knowledge that a 
variety of solutions as to stirrup spac- 
ings in concrete beams and joists can 
be obtained by different engineers solv- 
ing the same problem. But even worse 
than the vast assortment of methods for 


Face of support 
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stocked can be kept down to five or less, 
which will be usable in 90 per cent ot 
the beams and joists. The other 10 per 
cent would have to be custom-made, the 
same as loose stirrups. The 10-in. spac 
ing of the vertical legs is standard for 
all types and sizes and should be accept 
able from the designer’s and fabricator’s 
point of view. 

Where reinforcement is found 
to be necessary than is provided by a 
single 10-in. spaced unit, it is more eco- 
nomical to use additional units than to 
Also, to vary the 
spacing would introduce the same diff- 
culty met in designing stirrups. 
The sketch shows a total length of 6 ft. 
8 in. which is the writer’s idea of a con 
venient length. 

Jeing continuous, the DTR unit de- 
velops the maximum in bond. It is also 
positive in arrangement. Another ad 
vantage in the ease with which 
steel-tonnage estimates can be made. 
\nd finally the placing of the unit is 


more 


use closer spacing. 


loose 


lies 


| 
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Arrongement in Beams of Various Depths 


CONTINUOUS UNITS of diagonal tension reinforcing to take the place of stirrups. 
The lower sketch shows how a unit 20 in. deep may be used in beams of four different 
depths by varying its position and the cover. 


determining stirrup spacings is the 
laxity in the field in placing the stir- 
rups. Loose stirrups as effective and 
accurate diagonal tension reinforcement 
are, in brief, nothing more than a hope, 
a guess and a remote probability. 

The writer has used (where he has 
been able to get it approved by the de- 
signing engineer and the city building 
department authorities) a type ot 
diagonal tension reinforcement that 
seems to constitute an improvement. 
This DTR unit, as it may be called, is 
a continuous strip bent as shown in the 
accompanying diagram. If this unit 
were more extensively used, fabricators 
could standardize and stock it, since its 
only variable is that of depth. The dia- 
gram also shows one depth of DTR 
unit can be used satisfactorily in four 
different depth beams. Since the depth 
of concrete beams ranges in general 
from 16 to 28 in. and of concrete joists 
from 8 to 14 in., 4-in. rods may be used 
for units in beams under 20 in. deep and 
3-in. rods for units in beams over 20 in. 
deep. Thus the number of units to be 


unusually simple. In practice it is in- 
stalled aiter the main reinforcement is 
in place. A few transverse bars placed 
and held at the proper elevation provide 
an ideal support from which to hang 
the units. 


Tunnel Invert Smoothed 
by Vibrated Screed 


N CONSTRUCTING the Fan-Hill 

concrete siphon on the aqueduct that 
is to bring water from the Colorado 
River to Los Angeles, Calif., careful 
oiling of the forms and thorough vibra- 
tion of the concrete in the walls and 
arches gave the desired finish to the 
upper part of the condvit, but the invert 
fresented quite a different problem be- 
cause it was finished by hand, no sur- 
face forms being used. 

To meet this condition, a four-man 
screed was built on which was mounted 
on of the electric vibrators used in the 
wall and arch forms. This screed con- 








VIBRATED SCREED finishing invert of 
concrete siphon on Los Angeles aqueduct 


sisted of a 6-in. steel channel 10 ft. 
long with plow handles at each end; the 
vibrator was bolted to the center of the 
channel, and wires supplying it with 
current were brought out over the plow 
handles at one end. Fastened also near 
the center of the channel were manila 
ropes that extended at right angles to 
the channel in both directions. Each of 
these ropes was manned by an operator, 
so that as the men at the plow handles 
gave the screed a sliding motion back 
and forth, the ropes were used to skid 
the screed laterally up the slope of the 
invert parallel to the center line of the 
aqueduct, work on each section be- 
ginning at the center or bottom of the 
invert and proceeding upward toward 
the wall, first on one side and then on 
the other. Transverse board templets 
embedded in the concrete at 8-ft. inter- 
vals served as guides and rests upon 
which the device was guided as it was 
traversed back and forth. 


The screed was developed by Mr. 
Hjalmarson, superintendent for the 
Metropolitan Water District at Fan- 


Hill siphon. 


Moment of Inertia of Spirally 
Reinforced-Concrete Columns 


By E. T. Jensen 


{ssistant 


Research 


Towa Engineering 
Experiment 


Station, lowa State College, 


Ames, lowa 


HEN occasion demands the com- 
putation of the moment of inertia 
of a spirally reinforced-concrete column, 
the common practice is to 


resort to a 
close approximation. 


This approxima- 
tion assumes the longitudinal steel to 
be in the form of a cylindrical shell of 
equivalent cross-sectional area and a 
diameter equal to that of the spiral. 
This method, while surprisingly ac- 
curate, involves some very long and 
tedious computation, requiring the de- 
termination of the difference between 
the fourth powers of two slightly dif- 
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ferent diameters. This can only be 
accomplished with the aid of a me- 
chanical calculator and is entirely out 
of the question for slide-rule work. 

The writer has developed a method 
based on an accurate analytical solu- 
tion of the general problem which 
readily lends itself to slide-rule com- 
putation. The most complicated step 
of the whole solution is the determina- 
tion of the significant value of the 
second power of one term. 

The general expression for the mo- 
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CROSS-SECTION of a spirally reinforced- 
concrete column. 


Z..Spiral steel 


ment of inertia of a spirally reinforced- 
concrete column may be written as: 
Bets teil ee (1) 
The term /¢ is a comparatively simple 
one so that the problem dwells almost 
entirely with the solution of J,. The 
following nomenclature is used: 


d = outside diameter of spiral. 
t; = diameter of spiral wire. 
t = diameter of longitudinal bars. 
D = nominal diameter. 
m = number of longitudinal bars. 
6 = central angle between longitudinal 
bars. 
a = central angle for minimum moment 
of inertia. 
I = moment of inertia of total section. 
J]. = moment of inertia of concrete. 
I, = moment of inertia of steel 
n == ratio of moduli of elasticity of ma- 
terials. 
4. = concrete area. 
A, = total steel area. 


By summing the moments of inertia 
of the individual steel sections shown 


1934 


in the accompanying sketch about ¢! 
neutral axis of the entire section it 


possible to write the following e¢ 
pression, 

mi. rv 
I, =| —— |. + —.D2.2 

64 16 


sin’a + sin? [a + 6] + sin? [a + 2. 
.-..+ sin? [a + (m- ivete.-.0 


Applying the fundamental theore: 
of maxima and minima to this expre- 
sion, a minimum value of J, may lx 





27\. 
found. The value ( is substitute: 
for 8. Differentiating Eq. (2) wit! 
respect to a and equating the first 


derivative to zero gives the result that 
a must always be zero regardless of the 
number of bars. Eq. (2) may now be 


written 
mm T 
I, =| —— }.t* + —.D*.2? 
64 16 
‘ 2.4 ; 4.x 
sin? {| —— }+ sin? Sa 
m m 
6.9 2.4 
sin? | —— . + sin? (m — 1){ —— (3 
m m 


A close study of the long coefficient 
(in brackets) of the second term in 
Eq. (3) reveals that it is simply an 
arithmetic series whose sum may be 


: m ‘ Si Tote 
written as (>) . Combining this with 


wv 
the other factor (+5). the complete 


ey _ (mr 
coefficient of the second term is (= . 
Eq. (3) for the moment of inertia of 
the circularly placed steel may be re- 
written in the following simple form 
for round bars: 


r.m 


64 


Se = 


The equation for the moment of in- 
ertia of the composite section, using 
round bars, may now be written: 


(5) 


with d the diameter of the concrete core. 

When square bars are used, there is 
a slight change in coefficients, and the 
thickness of the bars, b, replaces the 
diameter : 


m.b? b? D? 
I, = {| ——— on fe ents 
+ 3 + 


The equation for the moment of in- 
ertia of the composite section, using 
square bars, is: 


m.b? bo? D? 


® 
I = —.d* + (n— 1) 
64 4 3 4 
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European Experts Diagnose 


U.S. Housing Ills 


Meeting of National Association of Housing Officials is occasion 
for brief reports on impressions of nationwide tour of slums 


HE EUROPEAN housing ex- 

perts who have been visiting this 

country under the auspices of the 
Spelman Fund have completed their 
tour of fourteen cities, and their report, 
applying their views on housing to con- 
ditions in the United States, will be pub- 
lished before the end of the month. It 
was analyzed and discussed at a round- 
table meeting between the European 
visitors and American housing officials 
in Baltimore Oct. 16-19 and was fol- 
lowed by a meeting of the National As- 
sociation of Housing Officials in Wash- 
ington Oct. 20, at which Sir Raymond 
Unwin and Miss Alice J. Samuel, the 
British authorities, and Dr. ~Ernst 
Kahn, the German expert, offered sug- 
gestions and advice. 

Sir Raymond urged broader under- 
standing by federal, state and local hous- 
ing officials, built upon recognition by 
the local authorities that they cannot see 
the problem as a whole and by the fed- 
eral authorities that they can never hope 
to gain an intimate knowledge of local 
conditions. Adoption of rigid standards 
may save trouble for central officials, but 
such standards cannot be satisfactorily 
or mercifully applied, said Sir Raymond, 
unless adjusted to suit local conditions. 

The housing problem is complicate: 
because it is not simply a question of the 
house but of the peculiar human animal 


who lives in it. He described housing 
as an art based not only upon scientific 
knowledge but on the human touch that 
appeals to the emotions. Sir Ray- 
mond predicted that, if he could 
judge by the signs, America is going into 
a great housing movement that will pro- 
duce results not tomorrow, nor the yea 
after but over a long term of ten or 
twenty years. 

Slum-clearance projects now under 
way were frankly criticized by Miss 
Samuel as failing to make adequate pro- 
vision for rehousing the families that 
lived in the old structures. Inquiry made 
in many places, said Miss Samuel, 
brought the recurrent explanation that 
only a small proportion would be able to 
afford the new accommodations. “You 
are making a scheme of clearing land 
rather than a scheme of rehousing. Ii 
you assume that these people will disap- 
pear into a kind of fog, that means they 
will go into houses already occupied and 
breed new slums.” 

Miss Samuel advocated new projects 
on the outskirts of towns for housing 
families able to afford the necessary 
rental, thus encouraging a_ voluntary 
movement from the slums to the houses 
so evacuated. 

The forthcoming report by the 
European experts will be submitted to 
President Roosevelt; Alfred K. Stern. 


HOUSING EXPERTS IN CHICAGO ON THEIR TOUR OF THE COUNTRY. 
Left to right: F. J. C. Dresser, PWA Housing Division, Chicago; Dr. Ernst Kahn, 
Frankfort, Germany; Miss Elizabeth Wood, executive director, Chicago Metropolitan 
Housing Council; Alderman John A. Massen; Miss Irene Williams; Alfred K. Stern, 
chairman, Illinois State Housing Board; Henry Wright,, architect, New York City; 
Miss A. J. Samuel, manager Bebington Housing Dept., Liverpool, England; G. E. 
Ryan, PWA Housing Division, Chicago; Carroll H. Sudler, district director, FHA, 
Chicago; Alfred R. Stern, Jr.; Arthur Bohnen, Chicago Metropolitan Housing Council ; 
Ernest Bohn, president, National Association of Housing Officials; Sir Raymond 
Unwin, member, National Housing Committee for British Isles, London; Russell G. 
Creviston, Crane Co.; J. B. Berryman, president, Crane Co., and host to the party; 
H. W. Seymour, Crane Co.; Louis Sudler, Chicago; W. W. De Berard, western editor, 
Engineering News-Record; and Edgar S. Nethercut, Western Society of Engineers. 
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vice-president of the association and 
chairman of the Illinois Housing Board, 
expressed the hope that it will become 
the basis of a new deal for housing, with 
the support financial and otherwise that 
has been given to other New Deal ac- 
tivities. Henry Wright, the American 
architect who accompanied the European 
visitors on their tour, asserted that there 
is only one solution of the housing prob- 
lem and that lies in an appreciation of 
its magnitude. “Until we see it as some- 
thing to do on a tremendous scale, we'll 
scarcely do it on anv scale,” he declared. 
“Our object must be to prevent slums. 
I'm impressed after this trip with the 
fact that we are making a mess far 
greater than we are trying to clean up. 
I saw evidences of new slums 
created by emergency measures.” 


being 


Limited-dividend housing 


Diverse views on the utility of the 
limited-dividend corporation were ex- 
pressed by Horace W. Peaslee, of the 
PWA_ Housing Division, and Miles 
Colean, director of the technical division 
of FHA. Mr. Peaslee said that half ot 
the Housing Division's time since its 
organization was lost in the develop 
ment of limited-dividend projects which 
proved impossible of realization. Al 
though halt a dozen projects have gone 
forward, the percentage of practicability 
is so small as to make it futile. 

Mr. Colean expressed the belief that 
there is a real place for the limited-divi- 
dend corporation under the National 
Housing Act. He explained that FHA 
does not propose to confine low-cost 
housing to projects in which it is com- 
bined with slum clearance. In other 
respects, FHA’s policy also may be more 
liberal than PWA’s as, for example, in 
limiting the return on investment only 
for the duration of the loan. Asked 
whether this would not permit specu- 
lative abuses later, Colean expressed the 
opinion that this policy would result in 
better low-cost housing than if under- 
taken commercially in the first instance. 

A report by Coleman Woodbury, di- 
rector of the association organized nine 
months ago, revealed the pace with 
which the housing movement is grow- 
ing. Fifteen states have enacted limited- 
dividend laws. Ten states have enacted 
laws creating a housing authority or 
providing for the establishment of local 
authorities. Fourteen cities have set up 
local authorities. More than 200 hous- 
ing officials have taken office in less than 
a year. The association’s membership 
numbers 125. 

Ernest J. Bohn, president, of Cleve- 
land, and Alfred K. Stern, vice-presi- 
dent, of Chicago, were re-elected by a 
unanimous vote. Horatio B. Hackett, 
director of the PWA Housing Division, 
was elected to the executive committee 
for a three-year term; Miles Colean, 
FHA technical director for two years, 
and Langdon Post, chairman of the New 
York Municipal Housing Authority for 
one year. 
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M. M. O’Shau ghnessy 


ECULIARLY TRAGIC is the passing of M. M. 

O'Shaughnessy sixteen days before the date set for 

the first water to flow into San Francisco through 
the 155-mile Hetch Hetchy Aqueduct system. As city 
engineer of San Francisco from 1912 to 1932 and as 
consulting engineer to the Public Utilities Commission 
since that date, Mr. O'Shaughnessy was the motivating 
and directing power in the great task of carrying out 
the twenty-year construction operation required to insure 
an adequate water supply to San Francisco. His drive 
for such a supply in the early days when there was much 
opposition to the Hetch Hetchy project served in no 
small way to draw attention to the urgency and com- 
plexity of the water-supply situation in California, a 
state that now is foremost among the states in handling 
water matters. Mr. O’Shaughnessy’s twenty years of 
work as head of the engineering department of San 
Francisco has overshadowed but in no way detracts 
from the importance of his earlier work at San Diego 
and in Hawaii. Always colorful and energetic, Mr. 
O'Shaughnessy for nearly fifty years has been a pic- 
turesque figure in engineering on the Pacific Coast, a 
man whose opinions, even though they sometimes were 
not agreed to by his fellows, universally were respected. 


Groundwater and the Drought 


INTEREST in the groundwater resources throughout the 
north and central states was intensified by the drought 
of last summer. Shrinking streams and failing shallow 
wells focused attention on those vast underground reser- 
voirs, similar to surface storage in the fundamental 
characteristics of annual inflow, capacity and drawdown, 
but only little understood or appreciated without inten- 
sive investigations, particularly in the field of geology. 
Next to climate, geology is the most important factor 
influencing groundwater supplies. | Water-supply en- 
gineers will find valuable information in the review of 
the basic geology of the north-interior states as pre- 
sented in an article in this issue. It is reassuring that 
the conclusions indicate that the drought did not mate- 


rially deplete the important groundwater resources of 
that région. 


New But Not Hazardous 


It Is A PRIME TENET of mortgage-lending practice al- 
ways to look with doubt upon innovations in building 
construction and, in general, to discourage them. Un- 
fortunate as this attitude is, it is accepted as necessary 
for safe lending, and the Federal Housing Administra- 
tion, in laying plans for inaugurating its mortgage-in- 
surance program, has felt obligated to subscribe to it. 
Insuring mortgages amortized over a period so long that 
it approaches the useful life of the property, according 
to FHA, calls for a conservative policy regarding types 


of construction that have yet to prove that they do n 
affect the marketability of the propery. One ray of hoy 
is held out to ingenuity and enterprise, however. A sjx 
cial division is being set up to watch new technical «k 
velopments. Lending agencies have been watching th 
parade go by for so long without joining it that th 
functioning of this branch of FHA will be a matter © 
much interest. If it can immediately junk the erroneou: 
idea that innovations in architectural form are one an 
the same with improvements in technical details so far 
as loan value is concerned, it will contribute handsomely 
to progress in building. It would be stimulating and 
helpful if mortgage lenders would take some chances 
on new architectural forms; but if the gamble is deemed 
too great and they must be conservative, they should not 
be blind as well. Everything that is new is not hazardous. 


One for the Books 


THE LITTLE PLEASANTRIES of political correspondence 
and badinage that are so faithfully reported by the news- 
papers these days are often unexpectedly enlightening. 
To wit: Mr. James A. Farley, erstwhile state political 
chairman in New York, wrote Mr. Robert Moses, head 
of the Long Island State Park Commission, “I must 
confess that I don’t agree with your method of selecting 
men, which you indicate is done by a board of engineers.’ 
Replied Mr. Moses: “There is absolutely no politics in 
the running of the Long Island region. I person- 
ally never interfere with the paid executives who must 
be responsible for getting work done. We have an 
exceptionally enthusiastic and competent group of young 
men in the Long Island Commission. They are enor- 
mously interested in the program, and at least half of 
their enthusiasm arises from the fact that they are given 
authority and responsibility, and are not bothered by 
politics.” Mr. Moses’ statement is one for the books. 
Better still, it might be tacked on the wall. 


Based on O pinion 


‘TWO CONSULTING BOARDS have recommended changes in 
the design of the record-breaking rockfill dam now under 
construction in the San Gabriel Canyon, to provide a 
flood-control unit in the Los Angeles County program. 
soth suggestions include flattening the slopes and modi- 
fying of the requirement for fill material, to permit a 
greater percentage of quarry excavation to be used. 
Apparently there is agreement that the combination of 
increase in volume and weight will so offset the possible 
disadvantage from inclusion of quarry waste as to re- 
sult in a satisfactory structure. Local conditions and 
available quarries may have influenced the decision in 
this particular case; hence it should not be assumed as 
a general recommendation of basic design of rockfill 
dams. The interesting point is that the design of this 
important type of hydraulic structure should remain 
so largely based on engineering opinion. Although the 
fundamental concept of a waterproof facing backed by 
a weight of rockfill is generally accepted, rigorous mathe- 
matical confirmation of design or the narrowing of 
prescribed limits appear difficult. When considered as 
a subdivision of the general classification of structures 
built by filling, the rockfill dam is notable for the weight 
given to engineering opinion unsupported by extensive 
research. Regardless of the difficulties involved, the sub- 


ject offers a most fertile field for investigation. 
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The Activated-Sludge Patent 


AST WEEK our news pages carried an announce- 
ment of the fact that the U. S. Supreme Court 
had refused to review the decision of the Court 

of Appeals holding that four patents on the activated- 
sludge process of sewage treatment are valid and have 
been infringed by the city of Milwaukee. For a number 
of years this case has been before the federal courts 
and has been followed with intense interest by the entire 
sanitary engineering profession, for the question involved 
deeply affects a large number of cities using or planning 
to use this process. The action of the Supreme Court 
has the effect of establishing the validity of four patents 
on the activated-sludge process, and the case will now 
be returned to the federal court in Milwaukee for an 
accounting of damages. 

Obviously, the cost to a community of treating sewage 
by the activated-sludge process will be increased because 
of royalty charges. Comment on the propriety and 
justice of this situation would be quite profitless, but 
it may be entirely worth while to attempt to evaluate the 
court’s action in terms of its probable effects on the de- 
velopment of sanitary improvements. 

First, it must be remembered that patents do not have 
an indefinite life and that the ones under consideration 
will expire within the next few years. It follows, there- 
fore, that in regard to plants still to be designed this 
complicating element will be in effect but temporarily. 

The primary problem in the design of a sewage-treat- 
ment plant is the choice of the process to be employed, 
a problem that is essentially one of economics. Among 
these processes capable of giving a high degree of puri- 
fication can be listed the trickling-filter, the activated- 
sludge process and the recently revived chemical proc- 
esses. The cost of plant construction decreases in the 
order of listing, while the cost of operation increases 
in that order. The activated-sludge process has become 
popular primarily because its overall cost, for the de- 
sired degree of treatment, has been the lowest. Its 
acknowledged economic position will be upset by the 
application of a royalty charge. It is hardly to be sup- 
posed that the license fees will be set high enough to 
throw the economic balance completely in favor of one 
of the competing processes, but inevitably the added cost 
will operate to reduce the margin of desirability. 

It is with some apprehension, however, that we con- 
sider the effect of the decision on the large number of 
treatment plants now being projected. Public opinion 
has been but recently induced to favor sewage-treatment 
improvements as desirable. Through the stimulative 
efforts of the PWA and state health departments, a host 
of communities have given approval to the expenditure 
of public funds for this purpose, and a great number 
of improvements are planned to use the activated-sludge 
process. Not infrequently the approval of the public 
has been given somewhat grudgingly, and in view of the 
continuing antipathy toward public expenditures it is not 
unlikely that many communities will at least temper their 
enthusiasm for rapid execution of the plans. The prob- 
ability is great that a number will also be strongly dis- 
posed to temporize on the sewage-disposal situation, at 
least until the patents on the most favored process ex- 
pire. 

The fact that must be faced is that the activated-sludge 
patents have been held valid. Communities already using 
the process are subject to the payment of license fees 
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to the patent holders. Communities planning to under- 
take sewage treatment within the next few years will 
have to take into account this additional cost element 
in deciding what purification process to employ. In 
weakening the economic advantage of a popular treat- 
ment method, the patent situation weakens the general 
demand for sanitary improvements on the part of a 
timorous taxpaying public. 


Coordination Needed 


DVERSITY irequently has been characterized as 
one of our best teachers because it sweeps away 
the superfluous and strengthens our recognition of 

what are the essentials to life and human progress. In 
the matter of water resources—one of the principal 
necessities of life—this old axiom may find new signifi- 
cance. Two current adverse conditions are serving to 
demonstrate wherein we have not made adequate pro- 
vision for current needs or for future planning. 

As to current needs, last summer's drought found 
many towns and cities in the drought area with wholly 
inadequate water supplies or with supplies so close to 
the margin of safety as to be a source of continuing con- 
cern. Similar drought conditions in other areas doubt- 
less would bring out like conditions. All point to the 
need for more adequate water supplies. 

But this evidence of the inadequacy of our water sup- 
plies points also to the need for fuller knowledge and 
more accurate records of the nation’s potential water 
resources ; and here again adversity in a different form 
has put its finger on a major deficiency in our system 
of determining what water resources we have. The 
business depression with its consequent drastic curtail- 
ment of many routine government expenditures has re- 
sulted in the discontinuance of many stream and rain- 
gaging stations, thus breaking the continuity of impor- 
tant records. 

All too frequently, due to the lack of centralized con- 
trol over the collection of these records, key stations 
(in so far as water-resource records are concerned) have 
been discontinued with the result that we have some areas 
with more than enough gaging stations—provided their 
records were coordinated—and other wide areas with 
none. This is due chiefly to the fact that the operations 
of the Weather Bureau and the U. S. Geological Survey 
in collecting data bearing upon water resources have not 
been properly coordinated. 

Coordination of the rainfall and runoff studies of the 
two principal federal agencies, the Weather Bureau and 
the U. S. Geological Survey, should be undertaken with- 
out further delay, and no further federal studies should 
be inaugurated without provision for harmonizing them 
with the existing record-taking work. With the princi- 
pal federal operations coordinated, the work of extend- 
ing the coordination to related federal and state opera- 
tions will be simplified. Due to interdepartmental jeal- 
ousies such coordination will not be untaken without 
strong pressure from the top. Here appears to be an 
opportunity for those who are conducting the Presi- 
dent’s study for the development of our water resources 
to make recommendation that will be of immediate value 
to any future undertakings that they may propose. A 
clear statement from them of the effect of the present 
lack of coordination should bring the needed executive 
order. 
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NRA Rules on 
Assessments Under 
Construction Code 


HE National Industrial Recovery 

Board issued a ruling on Oct. 11 that 
a member of the construction industry will 
pay assessments for 
expense to that divisional code authority 
representing his principal line of business. 
This ruling resulted from the issue be- 
tween the general contractors and mason 
contractors concerning assessments by the 
Mason Contractors Code Authority on 
general contractors who perform their own 
masonry work. However, the decision ap- 
plies to all divisions of the construction 
industry unless a division thereof shall 
have been granted authority by the NRA 
to assess members of another division in 
an exemption from the provision of Ad- 
ministrative Order X-36, issued May 26, 
1934. 

Foreseeing the overlapping and conflicts 
in collecting code assessments, in particu- 
lar where manufacturing companies were 
operating under a multiplicity of codes, 
Administrative Order X-36 was issued. 
However, there has never been any rule 
covering the application of this order to 
the construction industry, where the oper- 
ations of general and special contractors 
are all under one code. No instructions 
have been issued as to how the “principal 
line of business” is to be determined. 

The complete order follows: 


APPLICANTS: Divisional Code Authority 
for General Contractors, and Code Authority 
for the Mason Contractors Division of the 
Construction Industry. 

Facts: Each of the 
sional code authorities administers a divi- 
sional code under the Code of Fair Com- 
petition for the Construction Industry. A 
separate budget and basis of assessment 
has been approved for each applicant. 

QUESTION: Is a general contractor who 
engages in operations within the definition 
of the Divisional Code for the Mason Con- 
tractors Division of the Construction Indus- 
try, but whose principal line of business is 
within the definition of the Divisional Code 
for the General Contractors Division of 
the Construction Industry, exemvted by 
Paragraph III of Administrative Order No. 
X-36 from contributing to the expense of 
administration of the Divisional Code for 
the Mason Contractors Division of the Con- 
struction Industry? 

INTERPRETATION: The words 
thority” and “code” and 
used in Paragraph III of 
Order No. X-36 are to be 
including divisional code authorities, sub- 
divisional code authorities, divisional code, 
subdivisional code, divisional codes and sub- 
divisional codes respectively. 

The question is answered in the affirma- 
tive. 

NATIONAL INDUSTRIAL RECOVERY 
BOARD. 
A. LYNCH, Administrative Officer. 
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Mississippi River Dam Contract 
Awarded to New York Firm 


Contract for the construction of Dam 
No. 6 on the Mississippi River, near 
Trempealeau, Wis., has been awarded to 
Spencer, White & Prentis, New York City. 
The amount of the contract is $1,668,442. 


code administrative , 


U. S. Supreme Court Declines 
to Review Power Suits 


The Supreme Court of the United 
States has declined to review two cases 
brought by private power utilities to pre- 
vent the construction of municipally owned 
power plants. One case was brought by 
the Arkansas Utilities Co. against the 
town of Paragould, which proposed to 
construct a municipal power plant. The 
other case was brought by the Consumers 
Power Co. of Allegan, Mich., to stop the 
issuance of additional bonds by that mu- 
nicipality to finance the construction of a 
municipal power plant. 


Grand Coulee Dam Contractors 
Complete Organization 


Organization of the Mason-Walsh- 
Atkinson-Kier Co., which has the $29,339,- 
300 contract to build Grand Coulee Dam, 
has been completed. The board of direc- 
tors of the new corporation consists of: 
Silas B. Mason, T. J. Walsh, Guy F. 
Atkinson, M. J. Whitson, W. A. Hanger, 
Leo J. Fischer, David Small and W. E. 
Kier. Officers are: Silas B. Mason, chair- 
man of the board; T. J. Walsh, president; 
Guy F. Atkinson and M. J. Whitson, 
vice-presidents; W. A. Hanger, treasurer 
and E. L. Kier, secretary. H. L. Myer 
has been named general manager, and 
Francis Donaldson will be chief engineer. 

This contracting organization, as- 
sembled for the purpose of bidding the 
Grand Coulee job, is composed of Silas 
Mason Co., Inc., New York, Walsh Con- 
struction Co., Davenport, Iowa, and At- 
kinson-Kier Co., San Francisco. 

Two 2-yd. shovels have started actual 
work at the site. Three 5-yd. and two 
3-yd. shovels are to be shipped at an early 
date. Contracts have been let for power 
requirements and for the construction of 
a transmission line 13 miles long. 


| 


PWA Approves Detroit 
Slum Clearance Proposal 


Detroit is the fifth city (Atlanta, 
York, Cleveland and Chicago being 
others) in which the Public Works FE) er 
gency Housing Corp. will attempt a 
clearance and low cost housing pri 
Following PWA Administrator Ickes’ 
proval of the proposal of the Det: 
Housing Commission last week, Ho: 
B. Hackett, head of the PWA hou 
division and two members of his 
went to Detroit to start proceeding 
land acquisition. The site, it is sta: 
will be on the east side of the city, so: 
where in the area bounded by Beau! 
Dequindre and Wilkins Sts. and Ve: 
Highway. Preliminary studies of the p: 
ect show two and three-story walk 


apartments providing some 4700 rooms. \n 


area of 40 acres and an expenditure 0{ 
$6,000,000 are two other pertinent figures 
which have been published. 


Consolidation Recommended 
For Federal Mapping Agencies 


Reorganization and consolidation of t 
several mapping agencies of the federal 
government will be recommended to Pre- 
dent Roosevelt in a report to be submitted 
by the Science Advisory Board. The map- 
ping committee of the board, under tx 
chairmanship of Douglas Johnson, Colum- 
bia University, has worked for several 
months on a study of the mapping services 
of the federal government with a view 
recommending a greater coordination 
operation. 

Added incentive for consolidation has re 
sulted from the finding of the Natural 
Resources Board that its planning studic. 
are affected by the dearth of suitable map 
The board is considering a recommendation 
to urge an accelerated program to complete 
the national mapping program. 


Water-Rights Suit on North Platte River 
Authorized by U. S. Supreme Court 


HE U. S. Supreme Court has granted 
the state of Nebraska authority to 
file suit against the state of ‘Wyoming to 
determine the rights of the two states to 
the waters of the North Platte River. 
The suit involves the Casper-Alcova proj- 
ect now under construction in Wyoming 
by the Bureau of Reclamation. The court 
gave the defendant state 60 days in which 
to answer the complaint filed by Nebraska. 
In the bill of complaint, Nebraska 
charges that Wyoming, through operation 
of the Pathfinder reservoir and the Guern- 
sey reservoir, has obstructed the flow of 
water from the North Platte watershed, 
diminishing the direct flow of the river 
and illegally depriving Nebraska of water. 
The complaint also contends that the pro- 
posed Casper-Alcova project when com- 
pleted would practically exhaust all of the 
flow above the Nebraska state line. 


Further, the complaint charges that the 
water-right priority date allotted ! 
Wyoming to the Casper-Alcova project. 
as of December 6, 1904, is “wholly and 
entirely fictitious.” It is stated that th: 
priority date to which the project is « 
titled to secure water rights “cannot |. 
earlier than March, 1934,” when the pro} 
ect was actually undertaken. Between t! 
dates December, 1904, and March, 1934. 
69,000 acres of land in Nebraska have bee 
assigned water priorities, the complain 
alleges. 

The U. S. Supreme Court was requeste( 
in the complaint, to enjoin and restrai 
the defendant state from permitting th: 
impounding of water and to fix and di 
termine the priority of the rights allotted 
to the Casper-Alcova project in relation 
to the priority established by Nebraska 
residents. 
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Western Society 
Makes Plans for 


New Activities 


FORWARD looking plan of activity 
A for the Western Society of Engineers 
was outlined at the annual meeting on Oct. 
8 by the incoming president C. C. Whittier. 
The program contemplates a closer relation 
between the society and the technical 
schools of the region through meetings ar- 
ranged by the juniors of the society and 
members of the junior and senior classes in 
engineering. Educational programs con- 
cerning subjects not available in the reg- 
ular scholastic courses are planned for late 
afternoon and evenings. 

Another phase of development involves 
fundamental changes in the society struc- 
ture, involving the formation of functional 
divisions which will not interfere with or 
overlap the activity of the eight technical 
sections. Already two have been formed 
and are active. One has its activities cen- 
tered on history, and hopes to gather a 
worthwhile record of the life work and 
achievements in engineering of individual 
members of the society. This division will 
also administer the writing of engineering 
history and sponsor education in the science 
and art of teaching engineering history. 
Another division covers the activities of 
consulting engineers so far as it relates 
to such common problems as codes, unfair 
ractices, “free” engineering and other fac- 
tors challenging the future existence of the 
consultant. The division has enrolled many 
non-members. 

Other functional divisions suggested are 
to be focussed on construction, inventions 
and patents, business administration and 
public works. 

A. C. Willard, president, University of 
Illinois, presented a scholarly address on 
the relation of the University to engineer- 
ing and industrial development of the state. 
He proposed a broader education of the 
student and young engineer and, to im- 
prove the professional status of the engi- 
neer, registration of all engineers and 
general adherence to the proposals of the 
Engineers’ Council for Professional Devel- 
opment. 

During the past year the society has held 
29 meetings at which there was an average 
attendance of 123. A 10 per cent decline 
in attendance at the library was offset by 
an 11 per cent increase in the number of 
books consulted. 


Charles Ellet cup 


The Charles Ellet cup award for the 
best paper by a junior was presented to 
Irwin J. Kadic who made an abstract of 
the work done by CWA workers in prepar- 
ing a basis for an Illinois state plan. Data 
were given showing the effects of trans- 
portation, power supply, communication, 
natural resources and manufactures on the 
progress of the state. 

In addition to Mr. Whittier as president 
the following are the newly elected officials : 
Vice-presidents, Leigh S. Keith, C. R. 
Knowles and L. R. Howson, and treasurer, 
C. W. Haupt. Trustees are F. G. Gordon, 
E. P. Rich, L. R. Mapes, W. G. Arn, H. H. 
Cosley and J. R. Van Pelt. Three past- 
presidents, also members of the board of 
directors, are H. B. Gear, D. J. Brumley 
and Frank D, Chase. 


Structural Steel Industry Code 
Granted Indefinite Stay by NRA 


The code for the Structural 
Steel Fabricating Industry has been fur 
ther stayed by the NRA. A new order 
provides an indefinite period before the 
code would become operative, pending the 
announcement of a further order by the 
National Industrial Recovery Board. 

The code was approved July 11 and was 
scheduled to become effective July 22. In 
its final form, the code was rejected by 
the American Institute of Steel Construc- 
tion (ENR, July 26, p. 122) and the effec- 
tive date was stayed. On Aug. 6 a further 
stay of ten days was granted and the new 
order announced on Oct. 10 is retroactive 
to Aug. 16. 


Iron and 


Chicago Set-back Law Upheld 
By U. S. Supreme Court 


The U. S. Supreme Court has upheld 
Chicago’s zoning ordinance relating to set- 
backs. Asa result of the test case decision, 
part of the top twelve stories of a 20-story 
apartment at 40 East Oak St., built in 
1928, must be torn down at an estimated 
cost of $500,000. The law calls for a set- 
back of 1 ft. for each 9 ft. in height above 
the eighth floor, and the owner, relying on 
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a permit from the zoning board, built with- 
out setbacks. Property owners across an 
alley sued six years ago claiming damage 
due to cutting off of light and air rhe 
Illinois Supreme Court upheld the ordi- 
nance and the case went to the U. S. Cir- 
cuit Court of Appeats which also upheld 
the ordinance [he situation is compli- 
cated because the property ts in the hands 
of receivers. The Circuit Court ruled that 
monetary damages were not enough 


Madden Dam Gates are Closed 
and Reservoir Begins to Fill 


Storage has begun in the reservoir 
formed by the Madden Dam now nearing 
completion on the Chagres River in the 
Panama Canal Zone. The six sluice valves 
were Sept. 7 to much 
storage as possible in the reservoir for the 
approaching dry season. The storage will 
supplement the water required for canal 
operations and provide flood control and 
power. When the valves were closed the 
water level behind the dam was at El. 99.5 
above sea level and by Sept. 15 one week 
later, it had risen to El. 160. The present 
plans call for bringing the lake surface to 

The Madden Dam which is now ap- 
proaching completion has been described in 
ENR, Dee, 8, 1932, p. 671. 


closed secure as 


WASHINGTON'S TRIANGLE SOON TO BE A DEPARTMENTAL CITY 


Eight years of construction activity have 
brought the great group of departmental 
office buildings in Washington to virtual 
completion. Before another year the popu- 
lation of the Triangle, the name by which 
the area is popularly known, will be 
augmented many times as the personnel of the 
various governmental departments move into 
their new quarters. Bounded by Fifteenth 
St. (in front of the Department of Commerce 
Building), by Constitution Ave. (in the right 
foreground), and Pennsylvania Ave. (on the 
far side), the Triangle development is the 
most ambitious single unit in the plan for 
rebuilding Washington, which started two 
decades ago with the Union station. 


At present, the Commerce and Internal 
Revenue buildings are finished and occupied. 
The Post Office Department Building was 
dedicated this summer. The Justice, Labor 
and Interstate Commerce Commission build- 
ings are almost ready for tenants, and the 
Archives Building is scheduled for comple- 
tion by early winter. The other buildings 
shown in the view are serviceable structures 
whose retirement has been discussd only 
vaguely. Likewise, no provision has been 
made for buildings on the still vacant plots 
although, with the exception of the one 
behind the Commerce Building, they have 
not been set aside for gardens and land- 
scaping. 
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Land Acquisition Started for 
New York Slum Clearance Work 


Initial steps in the Public Works Admin- 
istration’s low-cost housing and slum clear- 
ance program for New York City have 
been taken in the exercise of options in 
the neighborhood of Bushwick Ave. and 
Grand St. in the Williamsburg section of 
Brooklyn. Notification that their prop- 
erty will be taken up has been sent to a 
number of property owners who granted 
options to the Municipal Housing Author- 
ity. This step was taken after agreement 
between Horatio B. Hackett, director of 
housing, and Dwight L. Hoopingarner, 
associate director, representing the housing 
division of PWA in New York, and Lang- 
don W. Post, chairman of the authority. 

Under the terms of the agreement en- 
tered into by New York City, title to the 
land will be vested in the federal govern- 
ment, and the land leased on a long term 
basis to the Authority with option to pur- 
chase. Funds will be advanced out of the 
$25,000,000 fund set aside for New York 
City for payment for the land and for con- 
struction of the improvements. 

The size of the Williamsburg project is 
dependent upon the extent to which New 
York will contribute schools, streets, park 
area and recreational facilities to the de- 
velopment, in accordance with the basic 
agreement. It will also be governed by the 
extent to which satisfactory prices are 
obtained for the land. Architectural de- 
tails and the number and size of buildings 
for the project will await definite deter- 
mination of the exact area. 


Engineers Named to Help 
Enforce Licensing Law in N. Y. 


At a recent meeting at Albany, six 
professional engineers, named by the New 
York State Society of Professional En- 
gineers, were appointed by the education 
department to serve as special investigators 
in the enforcement of the engineers’ 
licensing law. The appointees are: Flet- 
cher H. Burke, Buffalo; Howard S. 
Thomas, Rochester; Harold J. Dawson, 
Syracuse; John J. Oakes, Andover; How- 
ard W. Danfield, New York; George A. 
Dorfman, Brooklyn. 

These special investigators will serve 
under the direction of Charles B. Heisler, 
director of the division of professional 
licensure of the state education department, 
and James O. Hoyle, investigator for the 
professions. Their duties will be to in- 
vestigate any reported violations of the 
education law, which regulates the prac- 
tice of professional engineering and which 
declares it unlawful to practice engineering 
or to use the designation engineer without 
a professional engineer’s license. 


Denver Water Board Authorizes 
Pay Increases for 1935 


Increases in pay for employees of the 
Denver water board were authorized in 
the approval of the 1935 budget by the 
board. All salaries between $95 and $130 
were increased $5 monthly, and the 
salaries ranging between $150 and $190 
were increased by $10 a month. 

This action was taken to bring water 
department salaries in line with those of 
the city administration whose pay reduc- 
tions have already been restored. 


Separate Division in NRA Urged 
By Construction Code Authority 


A committee representing the construc- 
tion industry held a conference Oct. 8 with 
the complete National Industrial Recovery 
Board and presented a resolution passed 
by the Construction Code Authority recom- 
mending the establishment of a construction 
division, adequately staffed, and in charge 
of an administrator completely empowered 
to decide all administrative matters. The 
committee was comprised of three members 
of the Construction Code Authority, Ste- 
phen F. Voorhees, chairman, A. E. Horst 
and H. R. Cole; also B. R. Value, execu- 
tive director of the code authority, E. J. 
Harding, secretary of the Divisional Code 
Authority for General Contractors, and 
Sullivan W. Jones, chairman of the Na- 
tional Construction Planning and Adjust- 
ment Board. 

At present the construction code is ad- 
ministered in the construction section of 
NRA, which is one section of Division 3. 
The decisions are subject to the criticism 
or approval of various advisory and policy 
boards in addition to higher administra- 
tive control, now the National Industrial 
Recovery Board. 

Without establishing an official attitude 
toward any permanent form of NRA organ- 
ization which may be proposed by the new 
legislative arm of NRA or develop during 
the next session of Congress, the Construc- 
tion Code Authority is anticipating the 
effect of such plans upon the construction 
code and has authorized its executive com- 
mittee to confer with the Industrial Emer- 
gency Committee (the Richberg Commit- 
tee). Similarly, its representatives will 
confer with the proper authorities regard- 
ing reorganization of the code compliance 
and code enforcement functions under the 
judicial arm of NRA, plans for which are 
now in the making as announced by the 
President. 


Building of House by Owner 
Ruled Under Contractors Code 


Anyone assuming to perform the func- 
tions of a general contractor thereby be- 
comes amenable to the code of fair com- 
petition for general contractors and is liable 
for the prescribed registration fee to the 
code authority of that division according 
to an NRA ruling denying a protest by a 
California owner against such an assess- 
ment on his house. 

“Under the functional definition of the 
General Contractors Code,” Assistant NRA 
Deputy Administrator Arthur G. Stanford 
stated, in replying to the protest, “you 
become a general contractor when you per- 
form operations under the definition of 
their code and as such you are bound 
by the provisions of the code which specify 
that the general contractors code authority 
may assess a general contractor 1/10th of 
1 per cent of the aggregate value of the 
work.” 

The decision clears the way for the 
Divisional Code Authority for General 
Contractors to demand the registration of 
all home construction, regardless of 
whether the owner dispenses with the serv- 
ices of a general contractor and supervises 
the project himself. Its effect is expected 
to be far-reaching in bringing all home 
construction under the provisions of the 
general contractors code. 


Changes for San Gabriel Dan 
Recommended in Two Repor:, 


Reports have been made public | 
Los Angeles County Flood Control [)j.. 
trict from two boards of consulting 
neers and geologists on the design an 
struction of San Gabriel Dam No. | 
abandonment, some years ago, of the : 
Forks site for this dam and the str 
of 1,000,000 cu.yd. from the quarry 
oped for the rockfill structure now 
contract had caused much public disc) 
about this work. Both reports a; 
continuing construction at the presei: 
and both advise extensive changes in 

The Hill-Elliott-Sill-Tolman boar 
pointed before the resignation of | | 
Eaton as chief engineer of the dix: 
advocates using both stripping and \ 
from the quarry in a modified desig 
volving flatter side slopes estimated t 
about $15,000,000. This report also a: 
investigating the feasibility of a con 
tion earth and rockfill dam. 

The Harza-Steele-Reed board propuoses 
use of 1,000,000 cuyd. to be excavated 
from the spillway and all quarry \ 
but not strippings, in a modified ro 
with somewhat flatter slopes than formerly 
planned, concrete facing, graduation of { 
from front to back and much larger spill- 
way; all these changes are designed to he 
operative without the necessity for chanve 
in the present contract. This plan woul! 
increase the original volume of 6,000 .(\()\) 
cu.yd. in the dam to 7,500,000 cu.yd. 
would utilize all material from the spi! 
way and the existing quarry, and would 
not result in exceeding the funds that re- 
main available for building the dam. 


Control Surveys in Progress 
In Eighteen States 


Local control surveys are being carried 
forward in eighteen states supplementing 
the work which was done last winter hy 
the CWA. This work is being carried out 
under the direction of the Relief Admin- 
istrators of the various states. There is 
only a casual connection between the U.S.C. 
&G.S. and the present state control work, 
according to William Bowie, chief of the 
Division of Geodesy. The C.&G.S. has no 
authority to require a similar degree of 
accuracy or direct the location of the sur- 
veys, but in practically every case the 
representatives of the national organization 
are assisting in this work. 

Recently 500 men were put to work on 
this type of survey project in New Jersey 
and there are indications that the contro! 
surveying will be resumed in many states 
where the work was discontinued last wii 
ter or spring. The total number of pers: 
now employed in this survey work is 1.7 
and the recent augmenting of the forc: 
New Jersey will bring the number to near!) 
In the interests of proper accuracy 
these surveys, the Board of Surveys and 
Maps of the federal government on Sept 
11 passed a resolution requesting the chair- 
man to communicate with the Public Works 
Administrator and recommend that a su!i- 
cient number of high-grade transits an‘ 
tilting levels be purchased to equip tic 
parties now engaged in this survey work 
The cost of the instruments was consi(- 
ered small compared to the increased speed 
and accuracy which would be obtained with 
their use. 
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Engineering Staff Reorganized 
For Los Angeles Flood Control 


Reorganization of the Los Angeles 
County Flood Control District engineering 
staff with an assistant chief engineer in 
charge of each of two sub-divisions of the 
district has been approved by the county 
board of supervisors. Under the new pro- 
gram, which was recommended by Samuel 
M. Fisher, chief engineer, one of the assist- 
ants will be in charge of the work in the 
mountain division and the other will direct 
operations in the valley area. Each of 
these two assistants will receive $6,500 a 
year. 

H. E. Hedger, who has been on the 
engineering staff of the district since 1919 
and held the positior? of office engineer for 
the past six years, has been appointed 
assistant chief engineer in charge of the 
valley division. Paul Baumann, chief de- 
signer with the consulting firm of Quin- 
ton, Code & Hill and Leeds & Barnard, 
Los Angeles, has been appointed assistant 
chief engineer of the mountain division. 


Bids Are Opened for 110 Miles 
Of the Colorado River Aqueduct 


Bids from twenty-nine contracting firms 
for constructing 110 miles of conduits, 
canals and siphons on the Colorado River 
aqueduct project were submitted to direc- 
tors of the Metropolitan Water District of 
Southern California on Oct. 11. As soon 
as district engineers complete their analy- 
sis of the bids, their findings will be sub- 
mitted to the district board of directors 
with the recommendations of F. E. Wey- 
mouth, chief engineer and general man- 
ager. Construction covered in the bids 
includes 120 siphons, totaling fourteen miles 
in length; thirty-four miles of covered con- 
duit and sixty-two miles of lined canals. 
Estimated cost of this phase of the project 
is $35,000,000. 

An unofficial and tentative listing of the 
apparent low bidders and their bids appears 
in the Construction Reports in this issue, 
page 28. 


Conservation Work Done By 
CCC Valued at $236,000,000 


Reports have been compiled by govern- 
mental departments indicating that the 
conservation, erosion control and refores- 
tation work done by the Civilian Conserva- 
tion Corps represents a value of $236,000,- 
000. These statistics, compiled by the War, 
Interior and Agricultural Departments, ac- 
cording to Robert Fechner, director of 
emergency conservation work, represent the 
present value of the hundreds of miles of 
truck trails, the erosion control dams, the 
flood control projects and the improvement 
in forest areas which have be:n completed 
by the corps during the 16-months period 
for which figures are available. No attempt 
was made to indicate the benefits which 
accrued from the fire prevention activities 
of the CCC or the savings resulting from 
plant disease and insect control. 

Among the work items completed by the 
CCC are: 21,000 miles of telephone line 
built and 28,000 miles maintained; 35,580 
miles of truck trails and minor roads con- 
structed; 1,250,000 acres of forest area 
improved; 150,000 acres of forest planted ; 
609,000 soil erosion prevention dams built; 
995 lookout houses and towers built for 
forest fire control. 


Tunnel Driving on Colorado Aqueduct 
Totals 33.8 Miles in Nine Months 


Notable progress was made in driving 
tunnels on the Colorado River aqueduct 
for the Metropolitan Water District dur- 
ing the first nine months of 1934. For 
this period the total advance in 55 head- 
ings was 33.8 miles which brings the mile- 
age of tunnels driven to date to about half 
the 91-mile total length of tunnels included 
in the 241-mile aqueduct from the Colorado 
River to the Los Angeles region. 

These tunnels are 16 ft. in diameter. The 
old rule-of-thumb basis for rating fair 
progress in tunnels of this size, was one 
mile per heading per year of about 1,080 
eight-hour shifts or an average progress of 

TUNNELING PROGRESS 


RECORD JAN. 


1-SEPT 


about 5 ft. per shift. On the Colorado 
River aqueduct tunnels, the nine-month 
record shows ten headings advanced more 
than one mile in nine months and 39 out 
of 55 progressed at more than the mile-a- 
year rate. 

The formations through which the tunnels 
are being driven vary widely but in general 
the rock is gneiss, with intrusions of granite 
and granodiorite. The strata are badly con 
torted and fractured. Tunnel driving con 
ditions and procedure were described in 
ENR, July 26, 1934, p. 97. 

Detailed figures of driving progress from 
January to September follow: 


30 ON COLORADO RIVER AQUEDUCT 


(All distances in feet) 


Contractor & Tunnel 
Walsh Construction Co. 
Colorado River 
Copper Basin No. | 
a “ “9 


. 2 - 2 
Whipple Mt. 


Winston Bros. Co. 
Iron Mt. (E. Sec.) 
bs . . ) 
Utah Constr. Co. 
Iron Mt. (W.Sec.)... 
Winston Bros. Co. 
Coxcomb Mt........ 
Broderick & Gordon 
East Eagle Mt. 
West “ “ (E. Sec.) 
te . oe ( . ) 

L. F. Dixon Co. & Bent Bros. 
West Eagle Mt. (W. Sec.) 
Hunkin-Conkey Constr. Co. 

Hayfield Mt. No. | 


Shofner & Gordon 
Hayfield Mt. No. 2.. 

J. F. Shea Co. 
Cottonwood Mt. 


Morrison-Knudsen Co. 
Mecca Pass No. | 
” - ne 
“ “3 
Metropolitan Water District 
East Coachella Tunnel 
Yellow Adit 


Fargo 
“ 


Berdoo 


Pushawalla Adit 


West Coachella Tunnels 
Thousand Palms No. | 


Wide No. |.. 
- «4 


Seven Palms... 
oe oe 


Long 

Blind... . ee 

Morongo No. |! 

oe oe 2 

West Construction Co. 

Whitewater No : 
Wenzel & Henoch 

San Jacinto Tunnel. . 

Cabazon Shaft. . 


Potrero a 
“ “ 


West Portal. .... 


Hamilton & Gleason Co. 
Bernasvoni Tunnel. 


Dravo Contracting Co. 
Valverde Tunnel 
Shaft No. | 


at 
ee 
Ws td 
«2 
=v 
4 


Progress Av. Prog. 
Total Jan. I- No. Shifts per Shift 
Length Sept. 30 Worked (Ft. 


335 9.07 
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238 6.76 
804 7.90 
807 7.13 
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Brief News 


Arizona has called for bids on the con- 
struction of nine miles of highway to pro- 
vide the connecting link between the pres- 
ent highway system and Boulder Dam. 
This route will continue across the crest of 
the dam and provides a new road into 
Nevada. 

Norris DAM is expected to be completed 
in about 20 months, according to recent 
estimate made by the TVA. This period 
compares with the original estimate of a 
four-year construction period made when 
the work was started last year. 


A RecionaL AGREEMENT submitted to 
the NRA by the plastering and lathing 
division of the construction industry in 
Dallas County, Texas, will be discussed at 
a public hearing held in Dallas, Oct. 25, 
before representatives of the NRA. The 
agreement involves wages and hours. A 
public hearing will be held Oct. 26 in Cin- 
cinnati, Ohio, on a regional labor agree- 
ment submitted by the tile contracting divi- 
sion of the construction industry to NRA. 

A Major Contract for electrical equip- 
ment for use in the operation of the power 
transmission line built by Los Angeles from 
Boulder Dam was awarded Oct. 9 by the 
Board of Water and Power Commission- 
ers to the Westinghouse Electric & Manu- 
facturing Co. The contract involves step- 
down auto transformers costing $952,000. 

A WritteN EXAMINATION for registra- 
tion of civil engineers in Wisconsin will 
be held in the State Capitol, Madison, Oct. 
24-26. Arthur Peabody is secretary of the 
state board of examiners of architects and 
civil engineers and applications to take the 
examination must be received by him before 
Oct. 20. 

BuitpiInc Construction in Richmond, 
Va., for the first nine months of the year 
exceeded the figure for the entire twelve 
months of 1933. Up to Sept. 30, 1934, per- 
mits were $1,033,518 and for the year 1933 
they were $1,024,615. 

SEVERE Rarns in the Shenandoah Valley, 
Va., during the first week in October re- 
sulted in severe damage. An estimate indi- 
cates that the damage to highways exceeded 
$1,000,000, with ten bridges washed away 
in Halifax county and many secondary 
bridges damaged in Lancaster county. 

A Hicuway Contract of $339,260 has 
been awarded to the Codell Construction 
Co., Winchester, Ky., by the Kentucky 
highway commission for surfacing 13.6 
miles of highway in Whitley county. This 
was the largest single contract let on Oct. 9 
when the commission awarded contracts 
totalling more than $1,000,000. 


AppiicaTion for license to construct 
three dams on the White river in Arkan- 
sas has been filed by the White River 
Power Co. with the Federal Power Com- 
mission. The development would provide 
an ultimate installed capacity of 150,000 
hp. The contemplated development pro- 
gram has been under consideration for 
many years. 

A proposep charter amendment to per- 
mit transfer of 8 per cent of the gross 
earnings of the Pasadena, Calif., municipal 
light department to the city’s general fund 
for retirement of the city’s bonded debt 
will appear on the municipal ballot Nov. 
6. Under the terms of the proposed 
amendment, this transfer would be in ef- 
fect for four years. 


M. M. O’Shaughnessy Dies 
As Hetch Hetchy is Completed 


M. M. O'Shaughnessy, one of the out- 
standing municipal and water supply engi- 
neers of the country and widely known as 
the “builder of Hetch Hetchy,” San Fran- 
cisco’s water supply and power develop- 
ment, died in that city Oct. 12, at the age 
of 70. The tragic touch is the fact that 
the ceremony marking the completion of this 
project is scheduled for Oct. 28, at which 
time Mr. O'Shaughnessy would have wit- 
nessed the dedication of the undertaking 
that he had directed over a 20-year con- 
struction period—literally, his life work. 
In addition to his 20-year period of service 





M. M. O’Shaughnessy 


as city engineer for San Francisco, Mr. 
O'Shaughnessy had wide and varied engi- 
neering experience in other sections of Cali- 
fornia and in the Hawaiian Islands for 
two decades previous to his return to San 
Francisco to be head of its engineering 
department. 

M. M. O'Shaughnessy was born in Lim- 
erick, Ireland, in 1864, and graduated with 
honors from the Royal University, Dublin, 
in 1884. He came to this country the fol- 
lowing year and his first engineering posi- 
tion was assistant engineer for the Southern 
Pacific Company on railroad work in Cali- 
fornia in 1886-7. Following several years 
of general engineering work he became 
chief engineer of the California Midwinter 
International Exposition, San Francisco, 
1893-4, and then after two years of private 
practice in San Francisco, he became con- 
sulting hydraulic engineer for a group of 
sugar plantations in Hawaii and carried 
out some extensive dam construction and 
tunnel work for this organization from 
1899 to 1906. 

Returning to California, Mr. O’Shaugh- 
nessy became chief engineer of the Southern 
California Mountain Water Co., and car- 
ried out a water development program for 
this company in the region around San 
Diego, including the construction of the 
well-known Morena rockfill dam. In 1912 
when this work was nearing completion 
he was appointed to the position of city 
engineer of San Francisco at a time when 
the ultimate water supply program for that 
municipality was under active discussion. 
In this position he directed all municipal 
engineering work which included the com- 
pletion of the Municipal Railway, construc- 
tion of the Twin Peaks and Stockton Street 


tunnels, in addition to street and sew 
work; but his principal work and bh 
known accomplishment of the followi: 
20-year period was the planning and bui!. 
ing of the Hetch Hetchy water sup 
system. The largest single construction u: 
of this undertaking was the main stora: 
dam which was named O’Shaughnessy Da: 
in his honor. Completion of this notab 
water supply undertaking was the subje 
of a special issue of Engineering New 
Record, August 2, 1934. 

Mr. O'Shaughnessy was particularly we 
known for his disregard for politicians an 
political methods in the carrying out 
engineering work. His energy and deman 
for action are well illustrated by a stat 
ment which appeared in a San Francis: 
newspaper less than «one month after h 
took office as city engineer in 1912. 1: 
referring to the new engineer as a man of 
action, the account stated “he has no 
waited for the report of his subordinates 
sat in his office and studied blueprints an 
then compiled an elaborate and technica 
report without personal knowledge of th: 
subject matter. Nothing of the kind for 
this virile man. He investigates person 
ally; visits the spots where a correction is 
needed, makes a hasty, though no less 
accurate survey; arrives at his conclusions : 
tells what should be done, and then lets 
his accurate measurements and blueprints 
follow later; and practical and theoretical 
are combined with good results.” This 
same type of energetic engineering effort 
characterized his carrying out of the Hetch 
Hetchy program. 

Mr. O’Shaughnessy was a member of the 
American Society of Civil Engineers and 
was president of the San Francisco Sec- 
tion in 1920. He was awarded the James 
Lourie prize in 1913 for his paper “Con- 
struction of the Morena Rock Fill Dam, 
San Diego, Calif.” 


Personals 


H. A. WortHam, president of the 
Wortham Construction Co., Louisville, 
Ky., has been appointed engineer-inspector 
of the PWA in Kentucky and Tennessee 
His headquarters will be at Nashville. 

AnprEew J. Kenny has been placed in 
charge of the Bureau of Sewers of Queens 
County, New York City, replacing James 
Lunn. Mr. Kenny was previously head of 
the Bureau of Highways. 


A. W. Georce, Dallas, Tex., a recently 
appointed engineer-inspector of the PWA 
for the region of Arkansas, Louisiana and 
Mississippi, has established headquarters 
in Little Rock, Ark. 


W. Hi. Bartiett, West Palm Beach, 
Fla., has been appointed engineer of the 
Jacksonville sector for the Florida Emer- 
gency Relief Administration. 


WittiaM J. Parper, formerly ty man- 
ager of Visalia, Calif., has been appointed 
city manager of Monterey, Calif., suc- 
ceeding R. M. Dorton who accepted the 
city managership of Long Beach. 


WitttaMm SHANNON, for many years 
construction engineer for the Stone & 
Webster Corp. on the Paci*c Coast, and 
in charge of the Rock Island hydroelectric 
development on the Columbia River has 
been named deputy ac tinistrat»: for the 
lumber industry in the Northwest. 


R. C. HarpMan, formerly assistant 


state engineer-inspector of the PWA for 
Idaho, is now engineer-inspector of the 


eee 





PWA 
\ yor 
quarte 


CEC 
chief 
Cany¢ 
dena, 
engine 
thorit 
future 


R. 
struct 
canal 
tion. 
sever 
been 
ganiz 
serve 
the | 
ect ii 


at B 


E 


and 
exce 
higt 
cont 
cent 
mur 
H 
sinc 
eras 
buil 
wat 
Bri 
slig 
3 


P 


— me) tod *D OD 





ENGINEERING News-Recorb, Octoser 18, 1934 


PWA for the states of Colorado, Utah, investigations for the proposed Verde = i 
Wyoming, Montana and Idaho, with head- project. His headquarters will be 
quarters in Denver, Colo. Yuma, Ariz. 


r the Veterans Bureau In 1928 he 
at was appointed professor of industrial en 
gineering at Rutgers and two years later 
Ceci. E. Pearce, for the past six years ee head of the civil engineering 
chief designing engineer for the Pine Obi 4 department 
Canyon (Morris) Dam, built by Pasa- umuary 
lena, Calif., has been appointed hydraulic 
engineer for the Tennessee Valley Au- Henry T. WHEELOCK, former superin- stom < New York. died in New Rochelle 
thority. He will work on plans for the tendent of the Lynn (Mass.) water de- xy ae: ie ‘< os the ee = Mr 
future dam program of the TVA. partment, died at his home in Lynnfield » OF Wh. BD at Me age OF Jo. Mel 


. Davis was well known in foundation and 
‘ ; Center, Mass., Oct. 9. He was 69 years build : : . 
R. B. Witirams has been named con- ; . . . 2 yuuiding work in New York City and was 

of age and retired from active service six 


struction engineer for the All-American ed , a recognized authority on geological and 
canal project of the Bureau of Reclama- descent foundation conditions in that area He 
tion. He succeeds Ray Priest who died Harotp De Wotrre Hatrietp, head of was born in Pittsburgh in 1879 and grad 
several months ago. Mr. Williams has the civil engineering department of Rut- uated from Rensselaer Polytechnic Insti 
been with the Bureau of Reclamation or- gers University, died Oct. 13 at the age tute in 1903 His entire professional 
ganization for more than 20 years, and of 46. He was a native of Canada and a career was spent in New York, divided 
served for several years on construction of graduate of the Connecticut State College between work with Daniel E. Moran, con- 
the Kittitas division of the Yakima proj- in 1910, with a higher degree from George sulting engineer, and the Foundation Co. 
ect in Washington, followed by two years Washington University in 1915. From _ organization. He retired from active work 
at Boulder Dam and more recent work on 1918 to 1922 he was vocational supervisor in 1931. 


Revsen Davis, formerly vice president 
and metropolitan manager of the Founda 


CONSTRUCTION STATISTICS OF THE WEEK 


NGINEERING awards total $25,187,000 for this week, of R. A. Nordblom, Inc., Braintree, Mass., $1,200,000: state hi gh- 
which $3,424,000 are for federal work, $15,979,000 for state way lettings by Missouri, $1,229,000 and by New York, $2,168, 
and municipal and $5,784,000 for private. This private volume 000; sewage disposal plant and collector system, Fargo, . Dak 
exceeds the average October week a year ago and is substantially $663,000 : sewers, Clarendon, Arlington Co., Va., $494,000: 
higher than the previous four weeks average. Federal awards 6, Mississippi River, Trempealeau, Wis., $1,668,000; 
continue much lower than a year ago, this week being 78 per pipe line, Lone Star Gas Co., Dallas, $2,000,000. 
cent below the average October week a year ago. State and New capital for the week is very low, only $776,000 for state 
municipal awards are running 14 per cent ahead of a year ago. and municipal bond sales. PWA allotments are limited .to a 
Highway awards for this week at $8,846,000 are the highest total of $499,000 for federal projects which includes $45,000 for 
since the week ending May 17; waterworks at $1,062,000, sew- completing 4 Coast Guard cutters. The $5,000,000 issue of 5 
erage at $1,920,000, industrial buildings at $1,152,000, commercial per cent semi-annual flood control bonds, Los Angeles County 
buildings at $2,308,000 and earthwork, irrigation, drainage and Flood Control District, offered on October 8, failed to obtain 
waterways at $2,178,000 are all substantially ahead of last week. a bidder. Last month a $2,000,000 offering of water bonds of 
3ridges at $2,350,000, and public buildings at $2,216,000 are the same city failed to secure a bid. This situation, according 
slightly below last week. to some financial authorities, results from the present political 
The larger awards for this week include: 250 residences for situation in that state. 


Dam 
and gas 


CONTRACTS 

(Thousands of Dollars) 
Weekly Average Week 
Oct. Prev. 4 Oct. 18 
1933 Weeks 1934 
Federal Government$15,604 $4,138 $3,424 
State and municipal 14,065 16,188 15,979 
Total public $29,670 $20,3 $19,403 
Total private .. 5,733 q 5,784 


| 


CONTRACTS - T44700 “AVERAGES 
ie eee 
ae ele) a) | 


1934 to Date 


1933 Av.for Year 


Week's total ....$35,405 $24,310 $25,187 
Cc umulative to date: 
$790,839 1934 $1,020,404 


NEW PRODUCTIVE CAPITAL P 7 
(Thousands of Dollars) 


CUMULATIVE CAPITAL AND 
a . ENGINEERING CONSTRUCTION 
daa ann we PL ae Oe 4) naa) 


lative Wea ee 
State and municipal. $776 $264,409 


PWA allotments, S&M. eee 605,905 
RFC loans, S&M sesh 25,463 
Corporate issues agave 18,256 
PWA allotments, 

private hte 57,022 


Total, Non-Federal... $776 $971,055 
PWA allotments, Federal 
Constr. 499 189,287 


ions of Dollars 


Total new capital $1,275 $1,160,342 
Cumulative to date: 
193 $968,490 1934 $971,055 


Note: These figures include private bonds, 
and stocks sold for productive purposes; 
state and municipal bonds for construction ; 
PWA loans and grants to states and munic- 
ipalities, including the special highway 
funds; PWA private loans, and allotments 
for Federal construction. 


PREVIOUS 4-WEEKS Areas AVERAGE - - CONSTRUCTION TMA 


INDEX NUMBER AS REPORTED af ae 


E.N.-R.- 1913 1926 E.N.-R.- 1913 
Cost = 100 = 100 Volume =100 
Oct., 1934...200.86 96.55 Kept... 1934. = 
Sept., 1934.. 200.58 96.41 Aug., 1934.. 
Oct., 1933... 187.74 ‘ Sept., 1933.. 
1933(Av.)...170.18 ; 1933(Av.).. 
1932(Av.)... 156.97 i 1932(Av.)..1 
1931 (Av)... 181.35 ‘ 1931 (Av.).. 
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Construction Equipment 


and Materials 


Steel-and-Concrete Slab 
For Bridge Roadways 


\ combination steel and concrete bridge 
roadway slab or heavy duty floor, desig- 
nated I-Beam-Lok, has been announced by 
the Carnegie Steel Co., Pittsburgh, Pa. 
The construction is a series of alternating 
!-beams and concrete ribs tied and locked 
together by a number of notched cross 
bars near both the top and bottom surfaces 
of the slab. In addition, the top bars form 
a part of the integrally armored surface. 





Carnegie Steel Co.’s I-Beam-Lok 


Metal form strips, fitted between the lower 
flanges of the I-beam, provide a tight form 
work for the concrete. 

The webs of the I-beams are punched 
for the insertion of the cross bars. The 
slab is so designed as to have constant mo- 
ment of inertia for resisting both positive 
and negative bending moment stresses. The 
notched cross bars are first inserted flat in 
L-shaped web holes, then turned through 
an angle of 90 degrees, and tack-welded in 
their final position. 

When filled with concrete, the slabs 
weigh 47 Ib. per sq. ft. in 3 in. depths, and 
53.5 lb. per sq. ft. in 34 in. depths. The 
weight of the steel used is 15.5 lb. per sq. 
ft. in the 3 in. depth and 16.4 Ib, in *4e 34 
in depth. 


New Machine Records 
Vibration Components 


A new piece of apparatus has recently 
been made available by the Vibration Spe- 
cialty Co., Philadelphia, Pa., which records 
photographically on a moving film the com- 
ponents of vibration in three dimensions 
simultaneously. The record shows the 
amplitude, wave form, phase relation and 
frequency of three components. It is 
known as the Tri-Dimensional Vibrograph. 
Its field of service includes the study of 
vibrations of machinery and_ building 
foundations. 

A form of seismograph, the instrument 
comprises a heavy mass suspended in the 
frame by a system of springs and a means 
ior indicating and recording the relative 
motions between mass and the frame. 
When placed upon any vibrating body the 


frame vibrates with the body while the 
mass, due to its inertia, tends to remain at 
rest. The mass weighs about 8 Ib., and 
the elastic properties of the springs are 
such that the natural period of vibration in 





VIBROGRAPH, for recording photograph- 
ically the components of vibration in three 
dimensions. For preliminary observations 
the film holder is replaced by the rotating 
mirror shown at the right. 


the mass in each of the three directions is 
about 140 vibrations per minute. 

Relative motion of the suspended mass 
and the frame result in the rotation of 
three spindles carrying mirrors which re- 
flect images of a lamp filament upon a 
screen or photographic film. Two of these 
spindles are mounted in a vertical posi- 
tion, and the third in a horizontal position. 

To secure a timing record on the film a 
fourth mirror is mounted stationary on 
the frame in such a manner that the light 
is reflected to the photographic film. A 
slotted disk, driven by a small motor inter- 
mittently intercepts this light, so that a 
record is made at intervals of 1/2000 of a 
minute, making a timing record in the 
form of a succession of small dots along- 
side the record of vibration. 


Motor-Driven Bucket 


A motor-driven bucket known as _ the 
Strayer Electric Bucket has been announced 
by the Erie Steel Construction Co., Erie, 
Pa. A motor and brake are mounted in 


Strayer electric bucket 





the head of the bucket and enclosed by hea 
steel plate, the cover of which can be 
moved for inspection. 

The mechanical features of the bucket ; 
such that equal strains are maintained 
the four corners when digging, thus p: 
venting warping of the bucket. The sco 
are of heavy plate, reinforced with harde: 
cutting edges and backbands having rivet 
connections to the hinge members. 
castings are of annealed acid electric st 
Sheaves are of extra large diameter a 
rotate on large bearing surfaces. 

The electrical design is such that the: 
are only two conductors between the bucke: 
and the operating panel in the cab. T! 
bucket is available in capacities from } 
3 cu.yd. 


New Equipment in Brief 


Floor Repair. Stonhard Co., Philadel- 
phia, Pa., announces the new Stonhard re- 
surfacer. The company states that by it 
use concrete, wood, brick, asphalt or com- 
position floors can be repaired or resur- 
faced and ready for use within 36 hours. 


Tractor-Trailer. The Euclid Road Ma- 
chinery Co., Cleveland, Ohio, has ai 
nounced the new Euclid Trac-Truk, con 
bining a pneumatic-tired tractor and bot 
tom dump trailer. The tractor is powered 
with a 100 hp. engine. The trailer has ; 
capacity of 6 yd. 

Blasting Machine. The Atlas Powde: 
Co., Wilmington, Del., announces the de 
velopment of the “Twin Fifty” blasting 
machine. The machine is designed to al 
low the firing of two series of blasting 
caps separated by an extremely short time 
interval. The machine also fires a single 
series equally well. 


Material Spreader. The Jaeger Ma- 
chine Co., Columbus, Ohio, announces the 
Vibro-Spreader for use in constructing 
secondary roads. The machine makes us¢ 
of a screed vibrated at 3,500 per minute, 
15 ft. long sled runners which act as 
forms and a telescopic main frame used in 
combination with screed extension wings 
to give 9 to 14 ft. width adjustability. 

Air Compressor. Ingersoll-Rand, Phil- 
lipsburg, N. J., has recently doubled its line 
of two-stage, air-cooled portable air com- 
pressor. All six sizes are now avialable 
with oil-engine drive, as well as with gaso- 
line-engine drive. The oil engine, known 
as the Type H is a 4-cycle, solid-fuel-injec- 
tion, spark-ignition engine. The compres- 
sors are built with capacities of 75, 125, 
185, 250, 370 and 500 cu.ft. per minute. 


Business Notes 


REVERE Copper & Brass, INc., New York, 
N. Y., has opened a new office in Atlanta, 
Ga., at 911 Rhodes-Haverty Building. 

STEPHENS-ADAMSON Mrc. Co., Aurora 
Tll., announces that L. S. Stephens has been 
elected to succeed D. B. Pierson as presi- 
dent. 

ReEPusBLic STEEL CorpP., Youngstown 
Ohio, announces the appointment of Stan- 
ley A. Knisely as advertising and sales 
promotion manager. 

THE MARLIN-ROCKWELL Corp., James- 
town, N. Y., have opened a branch factory 
at 550 Polk St., San Francisco, Calif 
James Ross Brown has been appointed 
branch manager. 


THE ALUMINUM COMPANY OF AMERICA 
and the CHIcaco Brincge & IRON WorkKs 
have each acquired an interest in the 
AMERICAN LUMBER & TREATING COMPANY 
The latter organization, which has head- 
quarters in Chicago, builds and operates 
_— for treating lumber with Wolmar 
salts. 
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CONSTRUCTION REPORTS 


WATERWORKS 


PROPOSED WORK 


Calif., Areata—City voted to issue $90,000 
veneral obligation bonds for purchase and_ im- 
provement of water system now owned by Pub- 
lie Utilities California Corp. System will be 
purchased for $75,000 balance of issue for 
mprovements. Noted Sept. 27. 

Ill, Beardstown—City postponed until fal! 
of 1935 improving waterworks and distribution 
system. Election for $68,000 bond issue _in- 
definitely postponed. Allen & Vagtborg, 205 
Wacker Dr., Chicago, engrs. Noted July 15, 
1933. 

lll., Mattoon—City, J. A. Goetz, supt. Water 
Dpt., plans filtration and softening plant, $56.,- 
000; wash water tank $5,000; repairing old 
plant $2,000; elevated storage tank $18,000 
extending distribution mains $9,000. $100,000 
grant and loan allotted by P.W.A. but not yet 
accepted. Engineer not appointed. 

Kan., Osawatomie—City plans water and elec- 
trical light plant. $166,000. P.W.A. with- 
drew loan and grant. Burns & McDonnell Eng. 
Co.. 107 West Linwood Bivd., Kansas City, Mo., 
engrs. Noted July 19. 


Ky., Eddyville—Municipality 
plant addition. $40.000 
Watkins, Lexington, ener. 

Ky.. Manchester—City 
soon takes bids complete waterworks system 
und earth dam. $50,000. Black & Veatch, 
“00 Mutual Bldg., Kansas City, Mo.. engrs. 


Md., Annapolis — Annapolis Metropolitan 
Comn., Municipal Bldg., making plans 1 story, 
brick pumping station $50,000. Whitman, 
Requardt & Smith, Charles and Biddle Sts., 
Baltimore, consult, engrs. R. Burwell, Munici- 

Bldg., engr. 

Mich., .Morenci—Village election Nov 10, 
$20,000 bonds, municipal waterworks G. C. 
Daily, Morenci, engr. P.W.A. project. Noted 
Aug. 17. 

Mo., Paris—City returned 
have been opened Oct. 4, constructing 
works improvements, incl. 100,000. gal. 
tank on tower, and 1.1 mi. main 
Will readvertise. P.W.A. project. 
& Co., 339 Railway Exch. Bidgz., 
eners. Noted Sept. 27. 

N. d.. Woodbury—City rejected P.W.A. allot- 
ment for constructing waterworks. $63.631. 
F. F. Kaufman, 809 Pine St., Camden, engr. 
Noted Oct. 4. 


N. Y., dordan—Villaze making surveys of 
nunicipal water supply, plans either repairing or 
econstructing 500.000 gal. reservoir. and con- 
necting existing system either with that of 
Elbridge or Skaneateles. S. N. Grimm, c/o 
Village Bd.. engr. 

N. Y., Irvington—Municipality plans water- 
works, $53,000. P.W.A. loan and allocation 
mended to $52.300. W. C. Jago, 16 South D 
St., Irvington, engr. 


0., Cuyahoga Falls—City retained R. F. Mae- 
Dowell, engr.. Chester-Twelfth Bldg., Cleveland, 
to make investigation and report for water 
softening plant and waterworks improvements. 


Okla., Ardmore—City election Oct. 27. 
bonds, water purification plant. 
Mathews, Ardmore, engr. Noted 


Okla., Broken Arrow—City 
tending watermains. $16,000. 


Okla., Durant—City voted bonds for water- 
works. $19,000. W. B. MeMasters, 603 West 
Main St., Oklahoma City, engr. Noted Aug, 31, 
1933. 

Okla., Woodward—City voted bonds for water- 
works improvements, park and street improve- 
ments. $20,000. Will be used as part of 
F.E.R.A, relief program. Private plans. 


Tex., Dallas—W. R. Younger, mayor, sub- 
mitted plans to P.W.A. for approval for deep 
water well and pump house, wrought steel pipe 
waterworks improvements. $15,000. F. J 
Von Zuben, Fair Bldg., Fort Worth, engr. 


Utah, Fountain Green—City plans replacing 
present wood pipe distribution system with 
ei. pipe. $40,000. Caldwell & Richards, Tem- 


pleton Bidg., Salt Lake City, engrs. Noted 
Feb. &. 


Ont., 
Storey, 
$50,000. 


plans pumping 
P.W.A. project. J. 8. 


plans completed and 


unopened bids to 
water- 
steel 
extensions. 
W. B. Rollins 
Kansas City, 


to vote 
$36,000. S. 
Aug. 2. 


voted bonds ex- 


Windsor—City 
mer., 


Water 
plans watermain 


Comrs.. G. C., 
Langlois Ave. 


KIDS ASKED 


Til., Ashland—Nov. 9, by Village. Village Hall, 
waterworks. $95.000. P.W.A. project. Warren 
& Van Praag, Inc., Milliken Bldg., Decatur, 


ners, 


Federal Government, 


Il., Hillview—Oct 25 by Bud Comrs Cc 
Arnold, secy., at office County Clerk, Carrollton, 
rebuilding pumping station, ete., $83,000. P.W.A 
project. Caldwell Eng. Co., 211 East State St 
Jacksonville, engrs 


Hil., Wipolis—Oct. 30, by O. Middlekauff, 
pres, Bd. Village Trustees, waterworks. $49,000. 
P.W.A. project. Warren & Van Praag. Milliken 
Bidg., Decatur, engr. 


Ill., Morrisonville—N ov 
Trustees, G. W. Ferguson, 
331,000. Warren & Van Praag 
Decatur, engrs. 


2. by Bd. Village 
pres., waterworks 
Millikin Blde.. 


Ill., Williamsville—Noy. 8. by 


Village. W 
Patterson, pres. Bd 


Trustees, waterworks. $47. 
000. P.W.A. project. Warren & Van Praag, 
Milliken Bldg., Decatur, engrs. 


Ind., Bluffton—See “Contracts Awarded.” 

Massachusetts—Nov. 13. by 
of Massachusetts, Metropolitan _ Dist Water 
Supply Comn., 20 Somerset St., Boston, F. E 
Winsor, ch. engr.. constructing dike of Quabbin 
Reservoir in towns of Enfield and Ware, em- 
bankment to be 2,140 ft. long, 135 ft. high 
and requiring about 2} million en.yd., about i 
of which must be placed hydraulically; concrete 
caisson cut-off has been constructed to ledge 
across the valley bottom under previous con- 
tracts. Work ineludes placing and consoii- 
dating foundation embankment in preparation 
for hydraulic sluicing, placing concrete over and 
grouting ledge rock on 2 hillsides, placins rip 
rap on upstream and soil dressing on down- 
stream faces, building roads and other appur- 
tenant works. N. Le Roy, Hammond, div. engr 

Mass., Somerville—Oct. 22, by City, J. E. 
Mullaney, engr., City Hall, installing ¢.i. water- 
mains, Proposal 1, Glenn and Joy Sts., Proposal 
2, Kimball and Lowell Sts: Proposal 3, Porter 
and Crown Sts., P.W.A. Project Docket 7636 
$50,000. 

Mo., Carthage—Oct. 24, by City, 2 m.g.p.d. 
water softening plant, equipment, auxiliary pip- 
ing, etc. $107,000. Black & Veatch, 700 Mutual 
Bldg., Kansas City, engrs Noted June 5. 

N. Y., Faleoner—See “Contracts Awarded.” 

N. ¥., Ovid—See “Contracts Awarded.” 

Tex., Fairfield—Oct. 20, by City, H. L. Willi- 
ford, mayor, waterworks system, 10 mi. dis- 
tributing lines, pumping unit, tank and tower, 
ete. $70,000. P.W.A. project. H. B. McAllister, 
14 Washington St.. Waco, and H. S. Helland, 
1002 Frost Bldg., San Antonio, engrs. 


Tex., Three Rivers—City taking bids water- 
works improvement, 150,000 gal. steel tank 
on 100 ft. steel tower, water softening plant, 
2 mi. mains, meters, fire plugs, ete. $26,000 
P.W.A. project. A. A. Ririe, 622 West Wood- 
lawn Ave., San Antonio, engr. 


Commonwealth 


CONTRACTS AWARDED 


Ark., Cotton Plant—City, waterworks, incl. 
distribution system, to L. O. Brayton, Dyers- 
burg, Tenn., $41.767*%** well, to B. M. Hogan, 
Little Rock, $2.473***tank on tower, to Pitts- 
burgh-Des Moines Steel Co., Praetorian Bldg 
Dallas Tex., $7,650. Grand total $51,890 
P.W.A, 


Ark., Waldron—City, deep well for 
works system, to Well Works Mfg. Co.. 
City, 25. P.W.A. Dickinson & White, Rec- 
tor Bidg., Little Rock, engrs. 


Til., Homewood—Village elevated tank for 
waterworks, to Chicago Bridge & Iron Co., 37 
West Van Buren St., Chicago, $15.395: soften- 
ing plant, to Sides Constr. Co., 844 Rush St., 
Chicago, $27,976. P.W.A. Bids Sept. 21. Noted 
Sept. 13. 

Ind., Bluffton—City. 2 strainers for intake 
pipes, day labor. E. Hans, Bluffton, supt. 


Ia., Oskaloosa—Municipal Water Bd.. con- 
structing soft water system and plant improve- 
ments, on South Chiquaqua River, north of here, 
to McKey Fans-Her Co... P. W. Sparks. Carlon 
Constr. Co. and Jones Constr. Co., Oskaloosa, 
$64,199***material contracts, to W. McClurg. 
lowa Valve Co. and R. F. Fitch Co., Oskaloosa, 
$1.846. Est. $95,000. P.W.A. Bids Sept. 29 
Noted Sept 13. 

Massachusetts—Commonwealth of Massachu- 
setts, Metropolitan Dist. Comn., D. B. Keniston, 
comr., 20 Somerset St.. Boston, constructing 
water pipe tunnel under Mystic River. to Peter 
F. Connolly Co., Chatham Phoenix Bldg... Long 
Island City, N. Y., $63,945. Bids Aug. 23, 
awarded Oct. 9. 

Mass., Barnstable— Town. ©. Jones, chn. 
Special Water Comn., furnishing. laying 6] mi. 
6- to 12-in. c.i. pipe. lines and constructing 
200,000 gal. steel storage tank, furnishing pipe, 
to Warren Pipe Co. of Massachusetts, 75 Fed- 
eral St., Boston***laying pipe, to H. S. Jones, 
Barnstable***constructing standpipe. to Chicago 
Bridge & Iron Wks., 250 ‘Stuart St., Boston. 
Noted Aug. 16. 
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Mass., Onset 
Dist.. P. C. Charnock, engr., 16 
West Medford, valves, to Chapman Valve Mig 
Ce. Fa A South Boston*** fittings, to 
Builders Iron Fdry. 9 Codding St Providence 
R. 1.***e.i. pipe, to Florence Pipe & Fdry. Cq., 
Phila., Pa.***hydrants, to Darling Valve Co., 
Williamsport. All above materials in connec- 
tion with watermains by day labor Total cost 
about $20,000. P.W.A,. 


Mass... Quincy—City. Water Dpt.. Hall 
eonstructing 2 booster stations. to Anthony 
Ross & Son, 97 Bedford St., Lexington, $16,350 
Bids Sept. 25, awarded Oct. 0 


Water Supply, dredging 
an access channel in Detroit River to Water 
works Park, removing section of intake pipe 
near dock and restoring intake dyke lagoons east 
of Belle Isle, to Candler Dock & Dredging 
Co., 8145 Medina Ave., $54,800. P.W.A. Bids 
Oct. 2, awarded Oct. 11. Noted Sept. 20. 


Prudential Com., Onset Fire 


Jackson St., 


City 


Mich., Detroit—Dpt. 


Mo., Hayti—City, filter plant. incl. 28x53x12 
{t. rein.-con. basins, filters, clear well, 365 cu. 
yd. earth excav., etc. Sect. 1; pipe work, valves, 
fittings. Sect. 2: 3 dry chemical food machines, 
1 solution feed type chlorinator, one 350 g.p.m,. 
motor-driven centrifugal pump, 1 altitude pump, 
1 indication liquid level gage, Sect. 3; furnish- 
ing, laying ci. pipe, gate valves, boxes, nozzle 
fire hose, Sects. 4 and 5, to Dunbar & Simon 

20 Buckingham Dr., Clayton, $21,410. Est. 

22,800. P.W.A. Bids Oct. 1. Noted Sept. 20 


Mo., Memphis—City. two 
day filter units complete, 3 
building, and 170 cu.yd 
J. Whitehead, Kahoka 
Noted Sept. a 


Mont., Fairview—City 
system, to J. C. Boespfiug 
P.W.A. Bids Aug. 25. 


150,000 gal. per 
pumping units 
concrete work to 

P.W.A. Bids Oct. 5 


complete waterworks 
Miles City, $42,545 


Mont., Glendive—City. improving water soft 
ening plant, incl. 1 well with pumping equip- 
ment flocculator siphon-feed central-drive 
clarifier, sludge pump, reearbonization equip- 
ment, ete.. to J. Sterhan, Glendive, $19,235 
P.W.A. Bids Oct. 1 Noted Sept. 27. 


Neb., Kenesaw—City. 11.952 
in. pipe, to National Cast Iron Pipe Co., Land 
Bank Bldg... Kansas City, Mo., $5,088** *eight 
4 in., two 6 in. and fourteen 4 in. hydrants and 
gate valves, to Iowa Valve Co.. Oskaloosa, Ia 
$831°**zeneral work, laying pipe, etc.. to R 
Beal, Kenesaw, 33.990 Grand total $9,909 
Bids Sept. 28 


lin.ft. 2- to 4 


Neb., Lineoln—City, filter equipment for iron 
and manganese removal plant, to E. W. Bacha- 
rach & Co.. Rialto Bidg.. Kansas City. Mo., 
$35,600: pump and control equipment, to Day- 
ton-Dowd Co., Quincy, Il., $9,018 


Neb.. Oconte—City. 


constructing well and 
furnishing. erecting 


pumping equipment for 
waterworks, to J. F. Sears, Callaway. $1,525; 
material, to Interstate Mchy. & Supply Co 
1006 Douglas St.. Omaha, $846 P.W.A. Nixon 
& Reynolds, Grain Exch. Bldg.. Omaha, engrs. 


N. H., Claremont—Town, Bd. Selectmen, Town 
Hall, constructing concrete, earth reservoir and 
appurtenant pipe lines, day labor under super 
vision of Superintendent of Waterworks Est 
$50,000. 


N. J3.. Totowa—Dpt. Institutions & Agencies 
State Bldg.. Trenton, water tower at North 
Jersey Training School, to Pittsburgh Des Moines 
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Waterworks (Continued) 

Steel Co., 270 Bway., New York, $7,100: water- 
lines, to Frazza Constr. Co., 62 East 15th St., 
Paterson, $2,400. Bids Sept. 19. 

N. Y., East Bloomfield—Village. constructing 
pipe line for waterworks system, to C. Schoen. 
36 North Main St.. Pittsford. $7,151°**pump 
station and foundations, to S. S. Caves. Hol- 
comb, $7,.835°***standpipe, to Chicago Bridge 
& Iron Wks., Buffalo. $3.265***hydrants. valves, 
etce., to W. A. Case & Son Mfg. Co.. 82 St. Paul 
St., Rochester, $2.411°***pumping equipment, to 
A. L. Covill, 130 East Main St.. Rochester, 
$12,950°%**c i. pipe. to U. S. Pipe & Fdry. Co.. 





957 East Ferry St.. Buffalo, $10,483. Grand 
total $44,095. P.W.A. Bids Oct. 2 Noted 
Sept. 26. 

N. Y., Faleoner—Ellicott Twp.. Community 


Hall, extending c.i. mains in West Ellicott on 
4 highways, by day labor. To exceed $12,000. 
Dpt. P. Wks., City Hall, Jamestown, in charge. 
L. F. Graham, city engr. 

N. Y., Ovid—Village, extending 13.205 ft. 
6 in. ci. mains, and sixteen 6 in. hydrants, 
4.557 cu.yd. execav., day labor, under super- 
vision of J, Swan. $37,978. TERA project. 


0., Fairport—J. Rendrick; mayor, water- 
works, incl, submerged pipe line. to McLain 
Constr. Co., 162 Sanders Rd., Buffalo, N. Y.. 
$33.104°**elevated steel tank, to Chicago 
Bridge & Iron Wks., 654 Rockefeller Bldg.. 
Cleveland, $17.720°%** water filtration plant, to 
Payne & Beymer, 32 North State St.. Paines- 
ville, $68.750°**land intake, to William Smith 
& Co., 82 Harmon Ave., Painesville, $11,183. 
Grand total $130,757. P.W.A. Bids Sept. 28, 
awarded Oct. 9. Noted Sept. 20. 

0., Steubenville—City, installing water pump 
to Dravo-Doyle Co., 300 Pennsylvania Ave., 
Pittsburgh, Pa., $6,847. P.W.A. Bids Aug. 31 

Okla., Wayne—City, waterworks, incl. well, 
pump, motor, watermains, elevated tank, valves 
and hydrants, to Fuller Constr. Co., Herskowitz 
Bidg.. Oklahoma City, $26,211. Est. $32,000. 
P.W.A. Noted Apr. 19. 

8. C., Blackville—Town Council, waterworks 
system, to Boyce & Co., Clearwater. Fla., $26.- 





685. Est. $45.000. P.W.A. Bids Oct. 2. Noted 
Sept. 27. 


S. D., Huron—City. steel standpipe for water- 
works system, to Pittsburgh-Des Moines Steel 
Co., 1015 Tuttle St.. Des Moines, Ia., $2.975*** 
2 pumps. to Fairbanks Morse & Co.. Park 
Square, St. Paul, Minn,., $1,197 and $987 re- 
spectively***valves, to Ludlow Valve Co., Troy, 
N. Y.. $1,985. Grand total $7,144. P.W.A. 
Bids Sept. 21. 

Wis., Milwaukee—City, fill for water puri- 
fication plant, to R. H. Gumz, 2065 South 18th 


St.. $29,325. P.W.A. Bids Sept. 28. Noted 
Oct. 4. 

Wash., Centralia—City. drilling 4 mg. per 
day well, to N. C. Jannsen Co., 0107 East Mar- 


ginal Way, $22,000. 


SEWERAGE AND 
WASTE DISPOSAL 


PROPOSED WORK 
Ark., Stuttgart—City plans sanitary sewors. 
P.W.A. allotted $41,000 grant and loan. D. C 
Wilcox, Stuttgart, engr. Noted July 19. 
Calif., Carmel—Carmel Sanitary Dist. aban- 
dons proposal to construct sewage treatment 
plant and outfall line, also withdrew applica- 
tion for $22,000 P.W.A. grant, Noted Aug. 23. 
Conn., Enfield—Town making plans trunk 
line sewer to accommodate 9 interceptor lines 
and construction of disposal plant, planned and 
approved by voters as FERA project. $350,000. 
Ta., Sioux City—Plans constructing 9 blocks 
lateral riverfront sewer, eleminating open ditches 


earrying sewage from former river bank to new 
shoreline, $25,000. L,. N. Hintgen, city engr. 

Ia., Waverly—City making plans constructing 
sewage disposal plant. $90.000. H. Green 
Co., 208-10 Bever Bidg., Cedar Rapids, engrs. 
P.W.A. project. Noted Sept. 20. 

Ia., West Bend—Citizens decided to petition 
Town Council to engage engineer to make sur- 
vey for sewerage system. 

N. Y., Greenburgh—Municipality soon takes 
bids sewerage system. $226,000. P.W.A. funds 
allotted. J. N. Heeney, 161 Main St., White 
Plains, engr. 

N. ¥., Honeoye Falls—Village soon takes bids 
sewage disposal system. $175.000. W. S. Lozier. 


Inc., 10 Gibbs St., Rochester, engrs. Noted 
Sept. 6. 

N. Y., Schenectady—Dpt. Sanitation. Boro 
Hall, plans incinerator. $115.000 allotted by 
P.W.A. M. M. Cohen, Schenectady, engr. Noted 


Aug. 23. 

0., Berea—City. received offer of Sanitation 
Engineers & Constructors, Inc., 247 Park Ave.. 
New York, to build sewage disposal plant, trunk 
sewer and outlet to cost $205,000. Consumers to 
pay for same over a 20 year period when plant 
becomes property of owner. Owner will vote 
on ordinance on same, Oct. 15. P.W.A. project. 
R. F. MacDowell, Chester-Twelfth Bldz., Cleve- 
land, engrs. Noted Jan. 11. 

0., St. Clairsville — Village plans_complete 
sewerage system. F.E.R.A. project. To exceed 
$22,000, Jennings & Lawrence, 12 North 3rd 
St., Columbus, engrs. Noted Aug. 3, 1933. 

Okla., Clinton—City election Nov. 6. to vote 
bonds, sewage disposal plant. $41,000. C. P. 
Smith, Fort Worth, Tex., engr. 

+0regon—Bureau Reclamation, Ontario, soon 
takes bids 4 mi. welded clay steel, or precast 
conerete pipe for Malheur River and Dead Ox 
Syphons. 

Tex., Monahans—City plans submitted for 
approval for complete sewerage system, lift sta- 
tion and sewerage pump, manholes, flush tanks, 
2 sewerage pumps 600 ¢.p.m. capacity, 26,600 
ft. 4 and 6 in. vitr. clay pipe. $34,000. F. 
Tatom, mayor. Koch & Fowler, 801 Central 
Bank Bldg., Dallas, engrs. Noted June 14. 

Ont., Kitehener—Council making plans con- 
structing storm sewer in West Ward. $30.000- 


$35,000. S. Shupe, City Hall, engr. Noted 
Oct. 4, 

Ont., St. Catharines—Council making plans 
extending sewage disposal system, $150,000: 


widening York St., $28,000. B. 
city engr. 

Ont., Welland—Council plans relief program 
constructing additional sewers, roads and side- 
walk, $35,000. C. L. Coulson, city engr. 
BIDS ASKED 

Conn., Stafford Springs — See 
Awarded.” 

*Md., Beltsville—Oct. 30, by Dpt. Agricul- 
ture, Purchase, Sales & Traffic, Wash., D. C., 
constructing sewerage system, incl. 12 in. and 
smaller vitr. tile sewers, manholes, covers, auto- 
matic pumping station, excavation, at Beltsville 
Research Center. 

N. Y., Long Island City—Oct. 23. by J. J. 
Halleran, acting pres. Queens Boro, Queens Sub- 
way Blag., storm sewer in 197th St., 90th and 
Woodhull Aves. 

N. Y., New York—Oct. 31, by S. Levy. pres. 
Manhattan Boro, Municipal Bldg., sewer changes 
at Canal, West and Marginal Sts., in connection 
with Dock Dpt. improvement at New Pier 32, 
Federal P. Wks. Project 2756. 

Okla., Bartiesville—Oct. 29, by City, R. Tay- 
lor, mer., sewage disposal plant. $138,000. 
P.W.A. project. Black & Veatch, 405 East 13th 
St., Kansas City, Mo., engrs. Noted Dec. 31. 


Pennsylvania—See ‘Contracts Awarded.” 


A. Lamson, 


“Contracts 





Low Bidders for the Colorado River Aqueduct 


Metropolitan Water District, Los Angeles, Calif., opened bids Oct. 11, for construction of 
110.62 mi. of cut and cover concrete-lined canal, monolithic and precast siphons, steelpipe siphons 


and appurtenant work on the Colorado River Aqueduct. 


Extended totals for Schedules and Com- 


binations of Schedules for apparent low bidders, as follows: 


Contractors 


C. W. Wood and M. J. De Vanda, Stockton, Calif. 
Thompson-Starrett Co., 444 Madison Ave 
BO RON cease 650 <kkaOb wan ode ewe hee’ 


Jahn & Bresse Constr. Co., 
Los Angeles ers 
Mittry Bros. Constr. Co., 
Los Angeles . ‘. ideation : ; JAS 
Hanrahan Co.. & Youdall Constr. Co., San 
Francisco, Elliott Stroud Bros. & Seabrook, 
1212 Ethel St., Glendale, and Chas. Harlow, 
Jr.. and C. M. Elliott (combined bid) 


Lane Mtg. Bldg.., 


‘5531 Downey Rd.. 


Three Companies, Inc., Denver, Colo.......... 
United Concrete Pipe Co., 1347 West 208th St 
ON Oe ae one i 
Griffith Co., 502 Los Angeles Rwy. Bldz., Los 
Angeles ; 
Hunkin-Conkey Constr. Co., Cleveland, O.. 
Barrett & Hilp. 918 Harrison St.. San Francisco. 
and Macco Constr. Co., Clearwater, Calif... 


Ttah Constr. Co., 
cisco, Calif. 


1 Montgomery St., San Fran- 
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Schedules Totals 
3 + 3A + 3B $965,225 
14 + 14A 926,961 

15 + 15B + 15A 1,058,047 
16 + 16B + 16A 814,910 
5 + 5A 713,007 
2+ 24 + 2P 1,399,982 
4+ 4A 682,831 
1+ 1A + 1B 1,036,774 
2 2A + 2B 1,146,407 
6 390,362 
8 + 8A + 8B 777,830 
10 + 10A + 10B 819.505 
11 + 11A + 11B 4+ 11C 875,227 
13 + 13A + 13B 629,414 
12 + 12A 1,313,272 
12 + 128 1,353,489 
6P (alt. to 6) 643,832 
14 + 14P 1,178,461 
15 + 15B + 15P 1,281,857 
3 + 3A + 3P 1,275,186 
8 + 8A + 8P 1,135,958 
11 + 11A + 11B + 11P 1,157,467 
9 + 9A + 9B + 9C 955,249 


Pa., South Williamsport—See ~(, 
Awarded.” 

R. L., Providence—City, F. Nolan, ene 
Hall, bids about Oct. 28, Contr. 4, fu 
pumps, motors and other equipment in 
tion with sewage disposal plant adudit 
Field's Point. P.W.A. project. 

Tex., Fairfield—Oct. 29, by City, H. | 
ford, mayor, 44 mi. 12- to 24-in. vitr. « 
sanitary sewers, disposal plant. $ 
P.W.A. project. H. H. McAllister, 914 W 
ton St.. Waco, and H. R. S. Helland 
Bldg., San Antonio, engrs. Noted Sept. ° 

_Vt., St. Albans—Oct. 25, by City, B. Mf 
kins, clk., City Hall, sewage disposal 
sedimentation, several periods of aeratio 
fall sewer to Stevens Brook, approx 
17,000 ft. Original est. $90,000. P.W.A 
of $24,000. H. W. Taylor, 11 Park P 
York, engr. 


CONTRACTS AWARDED 


Calif., Colton—City Council, sewage fi 
plant, to Myers Bros., 3407 San Fernan 
Los Angeles, $37,164. P.W.A. Bids 3+) 
Noted Sept. 20. 

Calif., Los Angeles—City, A. J. Holm. 
agt.. City Hall, furnishing, installing w 
steel pipe baffles and supports and specis 
valves in connection with disposal pla 
Hyperion Sewage Screening Plant, Inform 3 
845. to Snow Mfg. Co., 2437 East 24th < 
$1,993. 


Conn., Stafford Springs—Town, const: 
rein.-con, sewage treatment tanks, structur 
stone and rein.-con., 30x40 ft., also sewe: 
with F.E.R.A. labor. $88,000. Noted May 

Ia., Cedar Rapids—City, gas engine gene: i: 
for sewage disposal plant, Sect. G, 1 lows 


o 
Mfg. Co., Cedar Rapids, $26.900***y, ’ 
sludge filter, Sect. H. to Iowa Mfg. Co.. C»\, 
Rapids, $17,.300*%**digester covers and 


holders, to Pacific Flush Tank Co.., 
enswood Ave., Chicago, IIl., 28 , 

total $76,500. P.W.A. Bids Aug. 24. N 
Aug. 2. 

Ta., Corning—City Council. outfall sewer: 
Hoak Constr. Co., 1007 Hubbell Bldg. |) < 
Moines, $32.000*%**sewage disposal plant 
Dorr Co.. Kansas City, Mo., $2,875***pum)p 
Dayton-Dowd Co.. Omaha, Neb., $1,020. G 
total $35.805. P.W.A. Bids Oct. 2. Noted 
Sept. 27 Daily. 

Ia., Sioux City—City, sanitary sewers in \ 
ous streets, to B. E, Short Co, and H. S. Ho 
Co.. 418 Court St., $6,495. Bids Sept 
sanitary and storm sewers in various street. 
Jensen & Krage, Sioux City, $27,173. Bids s 
14. P.W.A. L. Hintgen, City Hall, engr. 

Mass., Boston—City, Dpt. P. Wks. C. J. ( 
ven. comr., City Hall Annex, Hyde Park Bra: 
of Oakland Brook Sewer in Royal, Raleigh. Ri 
ston and Rutledge Rds., to C. Adreassi, & G 


P.W.A, bs 
Oct. 3. Noted Sept. 27. 


N. D., Fargo—City, constructing sewage 
posal plant and building overrock filter 
Meinecke-Johnson and T. F. Powers Constr. ( 
Fargo, $308,630 and $48,265 respectively*** 
collector sewerage system, to J. A. Shaw 
S. Birch & Sons Constr. Co., Fargo, $305.0:)| 
Grand total $662,886. P.W.A. Bids Sept. 
Noted Sept. 20. 

0., Portsmouth—F. E. Sheehan, city mm: 
sewerage system, Contrs. 1, 2 and 3, to Frow 
Bros., 821 Prospect St., Portsmouth, $6.803*** 
Contrs. 4 and 5, to B. F. Perry, 106 Main s1 
Akron, $27.959 and $30,145 respectively. Gra 
total $64,907. P.W.A. Bids Aug. 7. Note 
Aug. 9. 

0. Van Wert—B. A. Welch, dir. P. Wk- 
Contr. 1, sewage treatment plant, 10.931 
8- to’ 36-in. vitr. clay and 2,778 ft. 16 in 
force mains, to Gallagher & Burk Constr. ( 








gL 


19940 Roslyn Ave. Rocky Creek, $56.71" 
P.W.A. Bids Aug. 29. 
Pennsylvania — Clarion Co. and Borou:h- 


Clarion, constructing sewers in Knox, $17.47") 
street construction in Clarion, $5,278: sewer 
Fryburg, $629; grading in Farmington, $3.4!) 
street construction in Curllsville, $3,971; roa 
construction in Perry Twp., $8,513, day lab: 
Grand total $39.351. E. E,. Slicker, dir. W 
Div. Clarion, engr. 


_ Pa., South Williamsport—Borough.  inst.!!- 
ing 17,255 lin.ft. new sanitary sewers in Moun 
tain Ave.. Market, Winthrop, Clark Hill, How- 
ard, Lowe and Baynard Sts. R.W.D. project 
under direction R. Lehman, dir. R.W.D. ani 
Boro Eng. Dpt., Williamsport, by day labor. 
To exceed $22,000. 


Tex., Houston—City. 0. F. Holeombe, may: 
and City Council, 42 in. sanitary outfall relivt 
line. sewer from Willow St. to pumping plan! 
to Northside Disposal Plant to Russ Mitche!! 
Inc., 2701 Texas Ave., $156,564. P.W.A. B 
Sept. 26. Noted Sept. 20. 


Va., Clarendon—Arlington Co., 40.000 ft. 8 
in. and 1,200 ft. 12 in. sewer, Contr. 9, to Amir 
ican Impvt. Co. Chicago, Tll., $82.000***4.20)) 
ft. 33 in.. 15.000 ft. 36 in., 1,260 ft. 42 1 
Contr. 10, to Artino Co., Cleveland. O., $110.00” 
***400 ft. 33 in. in open cut. 3,700 ft. 33 in 
in tunnel, 500 ft. shafts. Contr. 11, to Square 
Constr. Co., Society for Savings Bldg.. Clevelan:! 
O.. $120,000* **76,300 ft. 8 in., 3.300 ft. 10 11 
4.400 ft. 12 in., 2.450 ft. 15 in. and 5,70) 
ft. 18 in., Contr. 12, to Nolan Constr. Co 
Detroit, Mich., $182,000. Grand total $494,009 
P.W.A, Bids Sept. 28. Noted Sept. 13. 


tFederal Governine 
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sewerage, ete. (Continued) 


Wis., Racine—P. Wks... constructing shore 
protection and effluent line at sewage plant, to 
E. E. Gillen, 626 East Wisconsin Ave., Milwau- 
kee, $151,827. P.W.A. Bids Sept. 27. 


BRIDGES AND 
GRADE CROSSINGS 


PROPOSED WORK 

Calif., Los Angeles—See “Commercial Build- 
ings.” 
BIDS ASKED 


Connecticut—See “Streets and Roads.” 

lowa—Oct. 23, by State Hy. Comn., Ames, 
2 metal pipe, 3 concrete pipe and 3 box cul- 
yerts on Secondary Rd., south of Stuart, NRS 
460-C, Adair Co.; 7 box and 2 corrugated metal 
culverts and extension bridges on Secondary 
Rd., southeast of Exira, NRS 478-B. Audubon 
Co.: 9 pipe and 4 box culverts, bridges, on 
Primary Rd. 73, NRH 247-C, Cherokee Co.: 
8 concrete pipe and 15 box culverts, Primary 
Rd. 112, NRH-NRM 495-AB, Clayton Co.: 2 
pox, 5 concrete pipe and 2 pipe culverts bridges 
on Secondary Rd., NRS 477-B, Decatur Co.: 
3 concrete pipe and relaying 1 old corrugated 
metal pipe culverts on Secondary Rd.. NRS 
513-A, Fremont Co.; 6 concrete pipe and 37 
box culverts, Primary Rd. 183, NRH 356-B, 
Harrison Co.; 7 concrete pipe, 4 corrugated 
pipe and 10 box culverts, bridges on County 
Trunk Q, NRS 516-AB, Madison Co.; 15 concrete 
pipe and 2 metal pipe culverts on Secondary 
Rd., NRS 488-B, Mills Co.; creosoted wood box 
culvert on Primary Rd. 165, B-787, Monona Co.; 
eulvert on Primary Rd. 10, B-69, O'Brien Co.; 
5 corrugated metal pipe culverts on Secondary 
Rd., NRS 518, Page Co.; bridge on Rds. 34 and 
275, southeast of Council Bluffs, Pottawatamie 
Co.; 15 concrete pipe and 17 box culverts on 
Primary Rd. 25, NRS 451, Ringgold and Taylor 
Counties; box culvert on Rd. 30, FAB-276. 
Tama Co.; 5 corrugated metal pipe and 13 box 
eulverts on Secondary Rd., from Sharpsburg 
East, NRS 486-B; bridge on Secondary Rd., 
NRS 486C, both Taylor Co.:; 2 concrete * pipe 
and 8 box culverts on Secondary Rd., NRS 485: 
15 concrete pipe and 9 box culverts on Sec- 
ondary Rd, between Humestone and Cambria. 
NRS 500, both Wayne Co.; bridge on Primary 
Rds. 10 and 60, NRH 29-1, Wright Co.: 4,700 
ft. single cable guard rail Primary Rd. 90, 
F-340, Poik and Dallas Counties. F. R. White, 
state hy. engr. 

Kentucky—See ‘Streets and Roads.” 

Massachusetts—Oct. 30, by Commonwealth of 
Massachusetts, Dpt. P. Wks., F. E. Lyman, 
comr., 100 Nashua St., Boston, rein.-con. pile 
bridge, 627 ft. total span, involving 5,390 sq. 
yd. bituminous concrete surfacing on bridge and 
approaches over Bass River, between Dennis and 
Yarmouth. Fay. Spofford & Thorndike, 44 
School St., Boston, engrs. 

Ohio—Oct. 26, by O. W. Merrell, dir. Hys.. 
Columbus, reconstructing 5 span, wood, steel 
bridge, by removal of 3 wood truss spans and 
substituting 3 steel calem-back truss spans, and 
constructing new backwalls, capping 1 abut- 
ment, 3 piers and build 1 new pier and new 
realigned bridge to consist of Span “A” 153 ft., 
Span “B” 148.73-4 ft.. Span “C” 146.7 ft., 
Span “D” 165.7 ft. and Span “E” 165.7 ft.. 
with 14 ft. 8 in. roadway, on Sect. “A” Waverly- 
Zohn's Corners Rd., Pike Co., $50,465. 

Virginia—See “Streets and Roads” 

Wisconsin—Oct. 30, by State Hy. and Winne- 
bago Co. Hy. Comns., Madison, constructing one 
45 ft. I-beam bridge and one 26 ft. submerged 
concrete deck girder bridge, State Trunk Hy. 
125, State Project 3510, Neenah-Appleton Rd.: 
culverts and small bridges, S.T. Hy. 125. Project 
3510, Neenah-Appleton Rd., both Winnebago 
Co.; overhead structure, Madison-Dodgeville 
Rd. (Blue Mounds Mount Horeb}, U. S. Hy. 
18, Dane Co. 


CONTRACTS AWARDED 


Indiana—State Hy. Comn., Indianapolis. rein.- 
eon. arch bridge in Allen Co., to C. R. Wermuth, 
512 East Suttenfield St., Fort Wayne, $63,974. 
Est. $73,388. Bids Sept. 18. Noted Sept. 13. 


Towa—State Hy. Comn.. Ames. 19 concrete 
pipe culverts, extensions NRS 436, in Black 
Hawk Co.. to E. B. Spencer Constr. Co.. Water- 
loo, 2,856°%**13 box culverts, extensions. on 
same road, to W. A. Burton, Waterloo, $6.112 
***two 32x20 ft. skew I-beam bridges on same 
road, to A. Olson, Waterloo, $10,904***bridge 
in Butler Co.. to A. M. Cohron & Bros., Des 
Moines, $25.393. Grand total $45,265. P.W.A, 
Bids Sept. 25. Noted Sept. 20. 


Kentucky—State Hy. Comn., Frankfort, sub- 
structure and earth approaches for bridge over 
Dix River, and 0.78 mi. approaches, NRH 276- 
A1BG, Boyle and Garrard Counties, to Shields 
Constr. Co., $42.281: one 150 ft. deck truss 
and five 60 ft. I-beam span superstructure for 
above bridge, to Vincennes Bridge Co., Vincennes. 
Ind., $38,381. P.W.A. Bids Sept. 21, awarded 
Sept. 25. Noted Sept. 6, under “Streets and 
Roads.” 

Maryland—State Rds. Comn., Baltimore, triple 
span steel girder bridge with concrete floor, sub- 
structure, ete., Contr. B-316-2-48, Federal Aid 


+FPederal Government. 


$96,705* * *single 
substructure, 
AA-172-2-79, P-293-2-79, 
George Counties, to Maryland Eng 
3945 Greenmount $50.215°°** 
Montgomery Ptfoffenberger 
Meyersville, 


+#Md., Annapolis—Yards & Docks, Navy Dpt., 
foot bridge 


Massachusetts—Commonwealth 
setts, Dpt. P. Wks., 
and wiring 
Quincey and Weymouth, 
approximately 
“Contracts 
Lawrence—Comrs. 
superstructure 
Merrimack River, 
316 Essex St., 


of Massachu 
Boston, electrical equipment 


Awarded.” 


Missouri — State 
bridges over Sand Creek, Nodaway Co. 
Joseph * * *over 
Thompson Co., North Kansas City***over 
Monett** *over 
Charles Co., to F. T. O'Dell Constr 
bal***over Castile Creek, Clinton Co., 
& Johnson, Inc., Humboldt, la.***over 
ditch, Perry Co., to Kiefner & Guile Constr. Co. 
Perryville***over Shoal Creek, Livingston Co., to 
Chillicothe*® * *ove: 
Cane Creek Overflow and over Cane Creek, Butle 
Bluff* * *ove 
Washington 


H. Atkinson 


draw Co., to Lay Constr. Co., North Kansas City 
***over Turkey 


Underwood, 
over Roubidoux 
Branch and over 
Co., to Carte Harlin Constr. Co., 
over Little 
Spring Creek, Ozark Co., over Little River Drain- 
New Madrid Co., 


& Lemmon, 


New Mexico—State Hy. Dpt., Sante Fe. 
structing Chama 
Albuquerque 
$12, 800* * *bridge 
r and Albuquerque 


Noted Oct. 4. 

York—A. W. Brandt, 
bany, bridge in Delaware Co., to Peckham 
Nassau Co., to Good Roads Eng. & 
Wantaugh, 
to Black Top 
Watertown, $12,300 est. $14.841***Orange Co., 
Corp... Napanoch, $88,572 est. 
to L. J. Gates, Cape 
$49.844* * *Greene 
New Paltz, $64. 662 
Co., to J. Tata, 
$44,245°** widening bridge, 
. Le Roy, $7.386 
total $398,934. 
Sept. 11 and 25, Oct. 2 and 9. 
Sept. 13 and 27, under “Streets and Roads.’ 


South Dakota—State 


$1,514***to 


$163.730*%** 


to Manstin Eng. 
$115,140°* *Jefterson 


$79,259***Erie Buffalo, $38.- 


to M. E. Colle, 


$4,936** *to 


3 $230***to W. 
Lindekugel, 
Davison Co., in Turner Co.., 
Davison Co., $247: in Turner Co., $268 


total $26,334. Bids Oct. 10. Noted Oct. 4. 


+#Wyoming—Pnub. Rds.. 
structing 3 bridges, approaches on Tower Junc- 
tion-Cooke City Hy.. Yellowstone Nat'l. Park. to 
Springville, 


Ontario—See ‘Streets and Roads. 


STREETS AND ROADS 


BIDS ASKED 
Arizona — Oct. 


Boulder Dam 
T. S. O'Connell, 


Connectieut—Oct. 


state hy. engr. 


by J. A. Macdonald 
state hy. comr., Hartford, bituminous macadam 
on broken stone paving 28,472 ft. hy. Madison 
and Killingworth. NRH 59 B, U.S.P.W. Project: 


frame bridge Greenwich, Docket 5145-2 
24 in. bituminous on 6 in. broken stone 
36.578 ft. hy. Meriden and Berlin, both 
rein.-con paving 


ituminous macadam on 4 broken stone 


4 


iving 839 ft. hy. New London, Docket 
PW.A project te’ ft. span stone faced 

irch bridge ove Wopowaur River 
3 in. sheet asphalt on conerete paving 
ft. hy. Norwalk: 2 in. bituminous macadam 
on 6 in. broken stone paving 1,325 ft. Staf- 
ford: extending 12 ft. span concrete slab bridge 
on Route 6, Woodbury, foregoing trunk line proj 
ects trap rock waterbound macadam paving 
6.800 ft. Granville Rd.. Hartland; 3.897 ft 
Bartlett St., Portland, both state aid projects 
272 ft. rein.-con. and 21 ft. bituminous ma- 
cadam paving Brownstone Ave., Portland, town 
aid project. 

Idaho—Oct. 26 :. E. McKelvey, 
Wks., grading, crushed rock surfacing 
Cassia Hy Cassia ‘ incl, 88.000 
classified and 1.200 cucyd. struetur 
grading, crushed rock surfacing 5.9006 mi. 
ind Clark Hy Nez Perce Co., 181,000 
solid rock, 141,610 ecu.yd. common and 
yd, structure excay 

Til., East Alton—Oct. 2 by Bd. Vill 
Trustees, C, A, Vanpreter, pres., paving $72 
500 P.W.A project Sheppard, Morgan & 
Schwaab, Faulstick Bidg., Alton, engrs 

i., Geneva—Oct. 24, by Dpt. P. Wks. & 
Buildings, Div. Hys concrete paving 1.4441 
mi. Sect. 104-15d, Kane Co., 20 ft. G. H. Bak 
engr. cO. roads and city streets 

Towa—Oct. 23, by State Hy. Com: Ames 
paving 0.356 mi. Primary Rd. 1 south of 
Fairfield, NRH 120-E. Jefferson Co O.85 mi. 
U. S. Rd. 6. Council Bluffs, NRM 310-E. Potta- 
wattamie Co.; grading 3.483 mi, Secondary Rd 
from Stuart South, NRS 46-BC, Adair Co.. ine! 
32.263 cu.yd. excav.: 1.924 mi. Secondary Rx 
southeast of Exira, NRS 478-B. A\ m Co., 
42.865 cu.yd. exeav.: 3.007 mi. imary Rad 
73. out of Larrabee, NRH 247-C, erokee Co., 
134.630 ecucyd. excav 5.001 mi *rimary Rd. 
112. from Volga Southeast, NRH-NRM 495-AB 
Clayton Co 132.769 ecu.yd. exeav.: 2.011 mi 
Secondary Rd., north of Sects. 23 and 24, NRS 
477-B. Decatur Co., 31.080 cu.yd. excav.: 3.212 
mi. Secondary Rd., from U. S. Rd. 275, north 
east to Anderson, NRS 513-A Fremont Co., 
71.784 cu.yd. excav.: 5.389 mi. Primary Rd. 
183, NRH 356-B, Harrison Co., 203.195 ecu_yd. 
excav.: 4.118 mi, County Trunk Rd. Q, NRS 
516-AB, Madison Co., 122,018 cucyd. exeav 
7.244 mi. Secondary Rd.. NRS 448-B, Mills 
Co., 123.666 cu.yd. exeav.; 3.865 mi. Secondary 
Rd.. NRS 518-A, Page Co., 67.529 eucyd. exeav.: 
6.748 mi. Primary Rd. 25. NRS 451-C. Ringgold 
and Taylor Counties 163.076 cucyd. exeav.;: 
4.065 mi. Secondary Rd. from Sharpsburg, NRS 
i86-B, Taylor Co., 96.010 ecu.yd. excay 1.426 
mi. Secondary Rd. from southeast corner Sect. 
22. NRS 485, Wayne Co., 38.251 cu.yd. exeav.: 
5.987 mi. Secondary Rd., NRS 500-A, Wayne 
Co., 66.097 ecu.yd. excav graveling or erushed 
stone surfacing 12.626 mi. Secondary Rd. from 
Stuart south to Primary Rd. 2. NRS 460-AB¢ 
11.777 mi, Secondary Rd north and south of 
Fontanelle, NRS 462-AB, both Adair Co.: 6.989 
mi. NRS 432-AB. Primary Rd. 190, Buchanan 
and Fayette Counties: 7.205 mi. Secondary Rd. 
from Randolph to Imogene, NRS 509-Fremont 
Co.: 4.871 mi. Secondary Rd., NRS 505, lowa 
Co.: 10.725 mi. Primary Rd. 25. F-383, Ring- 
sold and Taylor Counties. F. R. White, state 
hy. engr. 


Kansas—Oct. 23. by State Hy. Comn.. Salina, 
(P. means Project) earthwork, culverts. road- 
side improvement 2.447 mi. P. 81-16 NRH 44 
ABE (1935) Salina Co 10.651 mi. P 
NRH 467 A (1935) Mitchell Co.: sand 
surfacing 4.997 mi. P. 18-12 NRS 481 A 
and 6.924 mi. Project 18-12 NRS 481-B 
both Ottawa Co.: 7.011 mi. P. 9-13 NRH 
(1935) Cloud Co 55 {t.-65 ft. continuous 
beam span bridge over Monkers Creek, P. 13-07 
NRH 363 E (1935) Morris Co 

Kansas—Oct. 26. by State Hy. Comn., at office 
County Clerk Wichita earthwork, culverts, 
roadside improvement bridging bituminous 
filed brick paving. concrete paving. modified 
sheet asphalt surfacing. asphalt paving. 21.015 
mi. hys. in Barton, Edwards, and Sedgwick 
Counties. 

Kansas—Oct. 27. by State Hy. Comn., at office 
of County Clerk. Iola, concrete paving, roadside 
improvement, earthwork and culverts, bridging 
7.835 mi. hys. in Labette, Wilson, Montgomery, 
Miami, Elk and Allen Counties 

Montana — Oct. 25, by State Hy. Comn., 
Helena, improving roads in Carbon, Lineoln, 
Blaine, Phillips, McCone, Dawson, Golden Valley, 
Musselshell, Beaverhead. Richland and Gallatin 
Counties. R. D. Rader, state hy. engr. 


+Mississippi—Oct. 30, by Pub. Rds... Dpt. 
Agriculture at office Park Superintendent, 
Vicksburg. grading, graveling. rein.-con. paving 
12.400 sq.yd. road Project 1B1-5Al, Vicksburg 
Military Park, incl. 40,700 cu.yd. excav. H. J. 
Spelman, principal engr. 


New Hampshire—Oct. 25, by State Hy. Dpt.. 
Concord, gravel surfacing 0.626 mi. hy. from 
Errol to Upton, Me., Cambridge, Coos Co., in- 
volving 4.632 cu.yd. earth and 2,263 eu.yd. 
rock execav., $16,000; 1.416 mi. Central Rd., 
Northwood, Rockingham Co., 41,031 cu.yd, earth 
and 4.400 cu.yd. ledge excav., $55,000: 1.024 
mi. Westmoreland-Chesterfield Rd., Westmore- 
land and Chesterfield, Cheshire Co., 8,841 eu.yd. 
earth and 913 cu.yd. rock excav., 17.000. 
P.W.A. project. C. P. Riford, Concord, engr. 


N. ¥., Brooklyn—Oct. 25. by Ingerso}! 
pres. Brooklyn Boro, Boro Hall, grading, asphalt 
on concrete repaving Troy Ave., 46th, East 32nd 
and East 18th Sts.: grading East 64th St. 
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Streets and Roads (Continued) 

N. Y., Niagara Falls—See 
ed.”” 

Pennsylvania—Oct. 26, at office S. S. Lewis. 
secy. Hys., Harrisburg, dual type paving 12,493 
it. R-157, Sect. 7, Richmond and Maxatawny 
7 Ea Berks Co., involving 18,003 cu.yd. Class 

. 5,212 cu.yd. Class 2 and 2,594 cu.yd. borrow 


“Contracts Award- 





a av.; rein.-con, paving 515 ft. R-06113, Sect 
1, Reading, Berks Co., 2,300 cu.yd. Class 1 


grading, drainage, rein,-con, arch., 2,904 
ft. R-29, Sect. 2, Potter Twp. Centre Co., 58,- 
014 cu.yd. Class 1 and 362 cu.yd. Class 2 excav.; 
bituminous on plain concrete surfacing 3,25, 
ft. R-180, Sect. 2, city of Chester, Delaware Co.; 
rein.-con, paving, grading approach 15,655 fi. 
R-50, Sect. 2, Wharton Twp., Fayette Co., 103,- 
347 cu.yd. Class 1, 2,608 cu.yd. Class 2, and 
s4:3 ecu.yd, borrow excayv.; rein.-con, paving 
100 ft. R-166, Sect. 7, city of Easton Forks 
p.. Northampton Co., 36.951 cu.yd. Class 1, 
cu.yd, Class 2, and 7,481 cu.yd. borrow 
z rein.-con. paving, bituminous surface 
course, Spec. E material, 8,972 ft. R-166. Sect. 
7A, Forks Twp., Northampton Co,, 14,626 cu. 
yd. Class 1, 1.643 cu.yd, Class 2 and 140 cu.yd. 
borrow excay.; rein.-con, paving, rein.-con. wear- 
ing surface for bridge floor, 6,850 ft. R-1, 
Lower Mahanoy Twp., Northumberland Co., 11,- 
101 cu.yd, Class 1 and 70 cu.yd. Class 2 excav.; 
rein.-con, paving, bituminous approach, 6,050 
ft. R-49, Sect. 2, Allegheny, Stony Creek and 
Brothers Valley Twps., Somerset Co., 21,299 
cu.yd. Class 1 and 763 cu.yd, Class 2 excayv. 

Tennessee—Oct. 26, by Tennessee Dpt. Hys. 
and P.W., Memorial Bldg., Nashville, grading, 
drainage, paving 0.58 mi. State Hy. 6, Project 
NRM 206, Parts 1 and 2 (1935) Davidson Co.; 
grading. drainage, constructing 2 bridges 0.83 
mi. NRS 274-B (1935) Henry Co.: grading, 
drainage 1.306 mi. State Hy. 13. NRS 286-B, 
Perry Co.: 2.726 mi. State Hy. 82. NRS 411-B 
(1935) Bedford Co.; paving 5.473 mi. State 
Hy. 78, NRS 413-A (1935) Lake Co. 

+#Tennessee—Nov. 1, at office Acting Super- 
intendent Meriwether Lewis Natl. Monument, 
on Route 20, about 5 mi. east of Hohenwald, 
Lewis Co., grading, surfacing 1.17 mi. roads in 
Meriwether Lewis Natl. Park, Project 1Al1. 
incl, 27,500 cu.yd. unclassified excav. H. J. 
Spelman, principal hy. engr. 

Tex., Houston—City soon takes bids shell 
and gravel paving White Oak Dr. from north 
end of Milan St. underpass to east line of 
Acuff St. $24,700. J. M. Nagle, dir. P. Wks. 


Virginia—Oct. 23, by Dpt. Hys., Richmond, 
macadam paving 0.82 mi, Route 11, State Proj- 
ect NRH-589D2, Federal Project NRH-339B, 
U2-NRM 3309B, U2, Shenandoah Co.; paving 
Route 168, NRS 599A3C1, Federal Project NRS 
417C, Warwick Co.: Routes 2 and 3, NRM- 
1040-CDE, Federal Project NRM-318-B-408-FG, 
Fredericksburg Co.; macadam paying 1 mi. and 
constructing 2% bridges Route 501, State Proj- 
ect NRM-1032-CDEB1, 2. NRM-48-HG, Lynch- 
burg: constructing 174 ft. Nansemond River 
Bridge, Route 460, State Project NRH-M-333B 
°H-B2M, Federal Project NRH-M-307-E, Suf- 
folk Co.: 144 ft. overhead, Route 1, State Proj- 
ect NRM1033B2, Federal Project NRM40 U2; 
112 ft. bridge State Project NRM_ 1033BL 
HBIM, Federal Project NRM 40 NRH 40, U4, 
both Dinwiddie Co. 

Wash., Okanogan—Oct. 30, by Comrs. Oka- 
nogan Co. grading, crushed stone surfacing 
6.132 cu.yd, Tonasket-Melsen Rd., incl. 26,746 
eu.yd. Class A. and 1,768 cu.yd. solid rock 
excav. M. P. McCoy, Okanogan, engr. 









CONTRACTS AWARDED 


Alabama—State Hy. Dpt., Montgomery, con- 
crete paving 3.15 mi, Florence-Tennessee State 
Line Rd., Lauderdale Co., to Hardaway Constr. 
Co., Columbus, 3$72,910*%**seal coat surfacing 
14.19 mi. Birmingham-Leeds Hy., Jefferson Co., 
to Inter-State Constr. Co., Independent Life Bldg., 
Nasiaville, Tenn., $33,800°**grading, drainage, 
graveling 5.17 mi. Roanoke-Wadley Rd., Ran- 
dolph Co., to Beckham-Lawler and W. C. Shep- 
ard, 347 Elizabeth St. N.W., Atlanta, Ga., 
$45,005*** bridges on same road, to J. S. Wal- 
ton, Mobile, $23,984. Grand total $183,699. 
P.W.A, 


Arizona—State Hy. Conn., Phoenix, grading, 
draining 4 mi. Globe-Showlow Hy., to G. 
Orr El Paso, Tex., $316,038***base course sur- 

‘ constructing shoulders and stockpile ag- 
on 64 mi, Holbrook- Lupton Rd. to 
Ponte & Hall Co.. 525 Title & Trust Bidg.. 
Phoe nix $40,422. P.W.A. Bids Sept. 25. Noted 
Sept. 13. 

California—Sitate Hy. Comn., State Blidg., Los 
Angeles, grading, asphaltic concrete paving 0.6 








mi. hy. between west city limits and Beverly 
Blvd.. Los Angeles Co., to Los Angeles Paving 
Co. Ine., 3200 East Vernon Ave., Los Angeles, 


$77.241; grading, fuel oil treating and bitu- 
minous surface treating 6.6 mi. hy between 
point 54 mi. east of Llano and Camp Cajon, 
Los Angeles and San Bernardino Counties, to 
Herz & Co., Platt Bldg., San Bernardino, $24.- 
799. Bids Sept. 27, awarded Oct. 3. Noted 
Sept. 13. 

California—State Hy. Comn., Sacramento, re- 
moving 0.3 mi, slides on hy. between Greenbrae 
and Alco, Marin Co., incl. 125,000 cu.yd. excav., 
50,000 yds. overhaul, to Union Paving Co., 
Call Bidz... San Francisco, $29,750. Bids Oct. 
3, awarded Oct. 8 

Colorado—-State Hy. Dpt.. Denver, concrete 
paving 5.183 mi. hy. at iff and west of Iliff, 
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on State Hy. 2, NRM 175-A, Div. 3, and 175. 
Div. 4 (1935). Logan Co., to J. B. Bertrand. 
1900 Monoca Blvd., Denver, $110,767. P.W.A 
Bids Oct. 1, awarded Oct. 6. 


+Colorado—Pub. Rds., Denver, grading 4.967 
mi. road in Gilpin Co., to W. A. Colt & Son, 
Lyons, $80,339. Bids Sept. 18. Noted Sept. 11. 


+D. C., Wash.—tTreas. Dpt. . 
Archt., Wash., D. C., grading, walls, sprinkler 
system, top soil, ete., for Triangle Area, to 
wasthom Melvin Co., Woodward Bldg., $130,500. 


Illinois—Dpt. P. Wks. & Buildings, Div. Hys.. 
Springfield, concrete paving 0.99 mi. road in 
Perry Co., 18 and 20 ft., to Mautz & Oren, Inc., 
Pneham. $35,216. Bids Sept. 20. Noted Sept. 

Indiana—-State Hy. Comn., Indianapolis, bitu- 
minous macadam paving 4.4 mi. Hamilton Co., 
to H. A. Carpenter, Brazil, $19,831°**4.2 mi. 
Clay and Owen Counties, tos L. P. Cavett Co., 
Lockland, O., $21,925***6.7 mi. Rush Co., to 
Road Resurfacing Co., Bloomington, $26,752 
***7.2 mi. Fountain Co., to Brooks Constr. Co. 
1134 _Barthold St., Fort Wayne, $28,314***6.3 
mi. Henry Co., to W. J. Nees & Co., Mishawaka, 
$25,547***bitum. mulch, liquid asphalt sur- 
facing 7.921 mi. Floyd Co., to Ralph Myers, 
Campbellsburg, $53,639. Grand total $176,008. 


Indiana—State Hy. Comn., Indianapobis, con- 
erete paving 55,163 sq.yd. Rds. 37 and 54, in 
Lawrence Co., to Calumet Paving Co., Gary, 
$239,049. Est. $276,376. Bids Sept. 18. 


Ind., Rockville-——Parke Co., liquid asphalt re- 
surfacing high ys, to J. R. Walsh, Terre Haute, 
$22.48). Est. $25.000. C. V. Lamb, Rockville, 
aud, 


lowa—State Hy. Comn., Ames, to Kelly Con- 
str. Co., Des Moines, frost boil treating 7.5 
mi. Grundy Co., $6,618***to E. C. Schroeder, 
McGregor, 11.4 mi. Butler Co., $8,978*%**to 
Falk & Litzelman, St. Ausgar, 10.1 mi. Floyd 
Co., $9,563*%**to Cremer Constr. Co., Decorah, 
8.2 mi, Allamakee Co., $5,160%**to M. O. 
Weaver, Des Moines, 20.5 mi. Jackson Co.. 
37,154°**to S. P. Moore, Cedar Rapids, 13.2 
mi. Iowa Co., $6,137: 23.1 mi. Johnson Co., 
$4,782: 22.6 mi. Delaware Co., $9,224***to 
J. A. Huff, Armstrong, 10.1 mi. Dickinson Co., 
$955°**to Hartsell & Evans, Early, 8.5 mi. 
O'Brien Co., $1,979: 7.8 mi. Sioux Co., $1,002. 
Grand total $61,552. Bids Oct. 9. Noted Oct. 4. 


Kentucky—State Hy. Comn., Frankfort, traf- 
fic bound macadam paving, grading. drainage, 
8.104 mi. Peonia-Munfordville Rd., S.P. 617 CS, 
Grayson Co., to Highland Co., Inc., 644 Baxter 
Ave., Louisville, $26,284***traffic bound ma- 
cadam surface treating 7.336 mi. Falls of Rough- 
MeDaniels Rd., S.P. 12-AC-S, Grayson_and Breck- 
inridge Counties, to H. Rogers & Co., Bloom- 
ington, Ind., $24,500***grading, draining 4.019 
mi. Nortonville-Greenville Rd., FR 24 AG, Hop- 
kins Co., to Ellis, Kelly & Co., Owensboro, $54.- 
270. Grand total $105,054. P.W.A. Bids Sept. 
21, awarded Sept. 25. Noted Sept. 6 

Maine—State Hy. Comn., L. D. Barrows, chn. 
engr., bituminous macadam and concrete paving 
0.56 mi. Project NRH 22-J, Caribou, to Jos. P. 
McCabe, Inc., 500 East Ist St., South Boston, 
Mass., $47,622. Bids Oct. 3, awarded Oct. 8. 
Rejected bids Oct. 3, gravel surfacing 0.25 mi. 
Project NRH 258-A, Grafton. 


Maryland — State Roads Comn., 
gravel paving 2.63 mi. Contr. AA-172-1-79, 
Federal Aid Project NRS 339-A (1935) Anne 
Arundel Co., to C. J. Langenfelder & Sons, Rose- 
dale, $40,188. P.W.A. 


Mass., Amesbury—Town, A. E. Webster, chn. 
Bd. Selectmen, Town Hall, bituminous macadam 
surfacing 17,700 sq.yd. Main, Elm, Market and 
Friend Sts., to Jas. E, Watkins Co., Inc.. Powow 
St.. $16,555, Bids Oct. 1: 6 in. bituminous 
macadam surfacing 6,400 sq.yd. South Hampton 
Rd., Docket 5768, to R. G. Watkins & Co., 





Baltimore, 


29 Powow St., $10,139, Bids Sept. 24: P.W.A. 
Noted Sept. 27 and Sept. 20. 
Mass., Boston—City, Dpt. P. Wks., C. J. Car- 


ven, comr., City Hall Annex, sheet asphalt pav- 
ing Woodrow Ave. from Blue Hill Ave. to Nor- 
folk St., to A. R. Doyle, Inc., 44 Perkins St.. 
Jamaica Plain, $36.611. P.W.A. Bids Sept. 24, 
awarded Oct. 9. Noted Sept. 13. 


Mass., Brookline—Commonwealth of Massa- 
chusetts, Dpt. P. Wks., F. E,. Lyman, comr., 
type “D" bituminous concrete surfacing 11,400 
sq.yd. and type “C’ bituminous concrete sur- 
facing 15,260 save. hy., to Simpson Bros. Corp.. 
193 Hanover Boston, $24,134. Bids Oct. 2, 
awarded Oct. ry 

Michigan—State Hy. Comn., Lansing, grading, 
shaping, drainage, capping existing 20 ft. con- 
crete pavement with vitr. brick surfacing and 
widening 2.69 mi. NRH 41-42C-3, and NRM 
41-42C-4, Kent Co., to State Road Builders 
Inc., Grand Rapids, $165,461***grading, shap- 
in drainage, concrete paving 2.611 mi. NRH 

2-39C-1, Huron Co., to C. A. Handeyside Constr. 
,._ 11-169 General Motors Bldg., Detroit, $64.- 
484°**shaping, concrete paving 3.649 mi. NRH 
13-27C-2, Calhoun Co., to Loselle Constr. Co.. 
Wyandotte, $96,012. Grand total $325,957. 
P.W.A. Bids Sept. 28. 

Minnesota—State Hy. Dpt., St. Paul. con- 
erete paving 13,900 sq.yd. State Project 2-203-12 
NRH 491-A and S.P. 2-203-22 NRM_ I91-B, 
in Duluth to C, F. Se ully Equipment Co., 510 
Guardian Bidg., St. Paul. $21,088 and $10,258 
respectively. P.W.A. Bids Sept. 21. Noted 
Sept. 13. 

Missouri—State Hy. Dpt., Jefferson City, to 

L. Sharp, Springfiel grading 2.665 mi. 
Christian Co. $7,.190***to Snyder-Johnson, Inc., 
Humboldt, Ia., 0.141 mi. Clinton Co. $10,237 






S 





at office Sup. 


o%e ©, 3B. Schelde, Inec., St. Joseph, 
gl. pomew C $10,084°***to Lay « 
. North eneas’ City, 0.208 mi, Was! 
Co. $38,613***to Hoover Bros. Cons! 
Kansas City, 2.159 mi. Caldwell Co. > 
4.135 mi. Missouri oN Rd. East, $8,290 
mi. Barry-Gashland Rd., $6,143, both ¢ 
***to Kiefner & Guile’ Constr.’Co.. Pi 
4.977 mi. Sect. 506A, Route 51, Ment: K 
$11,306; 4.941 mi. same road Sect. 5B 
$8,411, both Perry Co.***to Carte Hari: 


str. Co., West Plains, 0.351 mi. Texas Co.. »:;),. 


619; 2.083 mi. Howell Co, $11,790; 2.3: 
Sect. 4, Farmington Rd. N., $2,983; 3.0: 
Sect. 5 same road, $4,287, both St. F: 
Co.***to M. Wunderlich, Jefferson City 

mi. in Plato, $2.390; 1.319 mi, Plato-L. 
Rd., Sect. 3A, $11,606, both Texas (Cv **: 
Samples & Elsea, Kirksville, 3.579 mi. 

ton Co. $8,539; 3.699 mi. Kirksville No: ' 
Rd., Sect. 382A1, $6,941; 3.555 mi, Sect. sx. 
Bl, same road, $6,697; 3.159 mi. sam: 

$5, ‘962, all foregoing Adair Co.***to ¢ 
Cunningham, & Lemmon, Kirkwood, 0.1! 
Buchanan Co, 
$14.298***to Chaney, Amyx, Springfield, 
eling 5 mi, Howell Co, $4,303***to Hen 
Constr. Co., Richmond, 3.855 mi. Caldwe 
$5,480***to E. W. Jowett, Shelbina, 3.27) ; 
Schuyler Co. $7,104***to Kelley & Und 


Granby, 0.277 mi. Oregon Co, $41,558; 3) 0% 


mi, Jasper Co. $110,242***to Nevada ( 

Co., Nevada, 3.312 mi. Warsaw-Coal Rd 
438C1, $3,949: 2.883 mi. Sect. 438Di_ 
road, $3,444, both Henry Co.; 4.657 mi. s.: 
438A1, same road, $5,428; 4.507 mi. Sect, 44s 
Bl, same road, $5,376, both Benton Co. 414 
mi. Aldrich-Walnut Rd., Sect. 399A1, $1.1°5 
3.485 mi. Sect. 399B1, same road, $1 3:\i 
4.197 mi. Sect. 399Cl, same road, $1,6x0) 
foregoing Polk Co.***to J. A. Kerr, Ovark 
4.543 mi. Marshfield-High Prairie Rd.. s«: 
462A, $2,389; 4.891 mi. Sect. 462B, same ra) 
$2,.278***to F. T. O'Dell Co., Hannibal, » | 
mi. Forristell-Coppeln_Rd., Sect’. 461A, $11.4°25 
2.887 mi. Sect. 461B, same road, $14,143** 
to J. L. Pohl, Nevada, 3.642 mi. Doni; 
Oxly Rd., Sect. 400A1, Ripley Co., $3.4: 
4.357 mi. ae 15- Thompson Rd., Sect. 4 
Bl, $5,514; 4.357 mi. Sect. 434Al, same 
$5.318, both Audrain Co.***to C. 'H. Atk 
Paving Co., Chillicothe, crushed stone or ¢ 
ing 0.284 mi. Route 169-Alanthus Grove k 
Sect, 416B1, $630; 4.942 mi. same road. s, 
416Al1, $10,187, both Gentry Co.: 0.075 
Livingson Co., $26,941***to Deitz Hill Devs 
Co., Kansas City, 3.087 mi. Concordia Ri. s 
Sect. 446A1, Lafayette Co., $4,799: 0.368 9. 
Clay Co., $722; 3.788 mi. Lathrop-Holt k: 
Sect. 388C1, $5,292; 3.545 mi. Sect. 3s 
same road, $6,492, both Clinton Co.***1, k 
Zink, Appleton City, 2.361 mi. Route-6 Nor: 
Sect. 417B, $4.569; 4.464 mi. Sect. 417A1 
same road, $8,714, both Daviess Co.; 3.009 n 
Sheldon Rd., Sect. 404B1, $3,243; 3.375 ; 
Sect. 404A1, same road, $4,000, both Vi: 
Co.***to Kuhn & Pyle, Pattonsburg, 4.014 
Kearney-Route 69 Rd., Sect. 387A1, Stix»: 
3.161 mi. Sect. 387B1, same road, $5,528, }.: 
Clay Co.; 3.251 mi. Beverly-Farley Rd., s 
413A1, $9,370; 3.246 mi, Sect. 413B1, ss, 
road, $9,345, both Platte Co.***to A. L. Cook 
Ottawa, Kan., chats or crushed stone surfs 
3.977 mi. Deerfield-Richards Rd., Sect. 405A! 
$4,753; 3.816 mi. Sect. 405B1, same rou 
$4,585; 4.545 mi. Route 52-Amsterdam R! 
Sect. 383Al1, $6,511: 4.117 mi. Sect. 385)! 
same road, $5.468, both Bates Co.; 3.066 mi. 
Shelbyville-Philadelphia Rd., Sect. 5. $3,108 
3.529 mi. Sect. 4, same road, $3,628, both 
Marion Co.***to Service Constr, Co., Popli 
Bluffs, concrete paving 1.02 mi. Poplar Blof 
Route 22 Rd.. $95,006; 4.228 mi. Sect. 58A2, 
same road, $139,589; 2.711 mi. Sect. 58h! 
same road, $98,078, all foregoing Butler ( 
***%to Lay Constr. Co. and Powers Thom - 
Co., North Kansas City, 3.699 mi. Marion ( 
$134,116***to Imperial Constr. Co., e 


ai) 


s+ 





worth, Kan., 4.079 mi. Clay Co., $10: Ay 
Grand total $1,229.270. P.W.A. Rejected bil: 
Sept. 28 roads in Shelby and Lincoln Countics 
Bids Sept. 28. Noted Sept. 20. 


Mo., St. Louis—Bd. P. Service, City Hal! 
concrete paving 4,875 sq.yd. Wellington A\ 
to Eyermann Contg. Co., 1210 South Grand 
Bivd., $15,115 est. $24,000; rein.-con. payinz 
3.270 sq.yd. Leamington Ave., to Webb-Booi 
Paving Co., 5103 Fyler Ave., $13,142 est. 320 
800. Bids Oct. 2. Noted Sept. 13. 


Nevada—State Hy. Comn., Carson City, oi! 
processing 49.78 mi. roads in Clark and Linc! 
Counties, to J. C. Compton, McMinnville, O 
$81.339 est. $111,090°**2.71 mi. Clark | 
to Union Paving Co., Call Bidg.. San Franc: 
Calif., $45,412 est. $50,455°***grading, «: 
ing. graveling 7.35 mi. White Pine Co 
Isbell Constr. Co., Carson City, $39,839 est. 34 
494. Grand total $166,590. Bids Oct. 10. 


+N. J., Fort Monmouth—Con. Q.M.. roads. 
excavation, etc., to C. J. Hesse, Belford, N. J 
$3,924. Bids Sept. 26. 


New Mexico—State Hy. Comn., Sante Fe, i- 
proving roads in Gallup Co., to Kirchhof-Han:s 
Ine., Albuquerque, $56,547 est. $56,544*** 
Guadalupe Co., to Cook & Ransom, Ottawa’ 
Kan.. $97,279 est. $90,609*%**Valencia Co., 
H. Thygesen, Albuquerque, $9,224 est. $10,127 
***Sierra Co., to A. O. Peabody, Las Cruc- 
$79,534 est. $118,217***Valencia Co., to L. R 
Allison, Albuquerque, $126,203 est. $165,252 
Grand total $368,787. P.W.A. Bids Oct. 11 
Noted Oct. 4. 


New York—A. W. Brandt, comr. Hys.. A 
bany, concrete paving 1.6 mi. IP 34-7 


+Federal Governme' 


$10,177; 0.063 mi. Ozark | 

















Streets and Roads (Continued) 
conerete. paving, water supply, miscellaneous 
work 1.34 mi. IP 34-6, in Queens Co., to Garo- 
fano Constr. Co., Mount Vernon, $204,175 and 
$137,092 respectively est, $225,129 and $153.,- 
568 respectively***4.66 mi. Madison Co., to 
Dale Eng. Co., Utica, $161,263 est. $196,198 
***concrete paving 2 mi. Cortland Co. and 
graveling 5.54 mi. Onondaga Co., to C. D. Mur- 
ray Co., Inc., Syracuse, $94.723 and $19,629 
respectively est. $105, 389 and $26,792 respec- 
tively***mix method surfacing 0.27 mi. Chen- 
ango Co,, to J. F. Paddelford, Sherbourne, $27.,- 
oe est. $31,708***graveling 6.37 mi, Steuben 
to A. L. Blades, Hornell, $33,816 est. $47.- 
9 33e*e4.42 mi. road in Ontario Co., to M. E. 
Colle, Inc., Le Roy, $23,821 est. $34, 191°** 
4.19 mi, Broome Co., to Binghamton Constr. Co., 
Incy_ Binghamton, $24,922 est. $30,561% **3.97 
mi, Lewis Co., to M. K. Eng. Co., Inc., Plaza 
St.,, Albany, $22,454 est. $26,414** *concrete 
paving 7 7.64 mi, Herkimer Co., to Madison Coun- 
ty Constr. Co., Inc., Solsville, $252.710 est. 
$308, 991***5.27 mi. ‘in Ontario Co. to J. Bel- 
lardino, Seneca Falls, $164,225 est. $215.985*°** 
8.08 mi, Dutchess Co., to T. A. Brogan, Yonkers, 
$351,363 est. $462 084***2.99 mi. Wayne Co.. 
to Manitou Constr. Co., 183 East Main St., 
Rochester, $168,699 est. $200,.879*** paving 3.5 
mi. Warren Co., to D'Onfro Bros., Inc., Glovers- 
ville, $151,631 est. $175,599***3.89 mi. Che- 
mung Co., to Warren Roads Co., Cambridge, 
Mass., $241,384 est. $289.235*%**3.79 mi. Her- 
kimer Co., to Utica Constr. Co., Utica, $77,355 
est. $104. 213¢**1.29 mi. Schuyler Co., 
ton, Suits, Bolton & Gibbs, Watkins Glen. 
$10,725 est. $12.395. Grand total $2,167,955. 
P.W.A. Bids Sept. 11 and 25, Oct. 2, and 9. 
Noted Aug. 30, Sept. 13 and 27. 

N. Y., Niagara Falls—City, W. F. Robbins. 
mer., reconditioning streets in various parts of 
city by day labor. TERA project. $180,000. 

N. Y., Riverhead—Suffolk Co., improving 
mi. 7th St.. to Immick Co., Meridian, Conn., 
$94,800. Bids Sept. 25. 

North Carolina—State Hy. & P. Wks., Ral- 
eigh, concrete or bituminous concrete paving 
0.74 mi. Project 1823, Pitt Co.. to J. P. Me- 
Guire, Durham, $24,365. Bids Sept. 26. 

North Carolina—State Hy. & P. Wks., Raleigh, 
bituminous surface treating 5.78 mi. Project 
4096. Durham Co., to Gregory-Chandler Co., Inc., 
Virgilina, Va., $20.802***cement bound macad- 
am paving 1.24 mi. Project 446, Rowan Co., 
to Brown Paving Co., Lexington, $21,419*** 
concrete paving 0.18 mi. Project 7222, Caldwell 
Co., to Ames & Webb, Inc., P. O. Box 1239, 
Raleigh. $10,257. Grand total $52,478. Bids 
Sept. 26. 

Oregon—State Hy. Comn., Portland, grading 
3.8 mi, road in Tillamook Co., to Jacobsen 
Jensen (€o., Portland, $94,725. Bids Oct. 1. 
Noted Sept. 27. 

Oregon—State Hy. Comn., Portland, grading 
eulverts Baker Co., to J. A. Terteling, Boise, 
Idaho, $46.473***3.43 mi. Harney Co., to Mor- 
rison-Knudson, Boise, Idaho, $147,.800%**4.89 
mi. Jefferson Co., to Colonial Constr. Co., 326 
Ist St.. Spokane, Wash., $94,363***Lynn_ Co., 
to G. L. Stebbins Constr. Co.. Klamath Falls, 
$44.445*** grading, paving 142 mi. Swift Sec- 
onary Rd., to Parker Schram Co., Couch Bldg.. 
Portland, $49.897***surfacing 14 mi. Wheeler 

o., to Joslin & McAllister, East 3038 Trent St., 
Spokane, Wash., $19,620, Grand total $402,598. 
Rejected bids Oct. 11 road in Malheur Co. 
Noted Sept. 27. 

Pennsylvania—At office S. S. Lewis. secy. 
Dpt. Hys., Harrisburg, rein.-con. paving 1.34 
mi, Route 200, Sect. 2. Spring Creek Twp., 
Warren Co., to J. C. Devine Constr. Co., Mead- 
ville, $48,570*%**native or modified broken 
stone base with bit. penetration surfacing 2.25 
mi, Route 33033 and Route 650 Spur, Winslow 
Twp., Jefferson Co., to Minns Bros., 117 East 
DuBois Ave., DuBois,  $54,645***rein.-cou. 
paving 1.84 mi. Route 35009, Sect. 3. Brook 
and Roaring Brook Twps., Route 35009 Sect. 
3, and_1.89 mi. same road, Sect. 4, Roaring 
Brook Twp., Lackawanna Co., to S. J. Groves 
& Sons Co.. Ridgefield. N. J.. $94.706 and $98.- 
943 respectively. Grand total $296,864. P.W.A. 
Bids Sept. 28. Noted Sept. 20. 

Pennsylvania—See “Sewerage and Waste Dis- 
posal.” 

Pennsylvania—At office S. S. Lewis, secy. 
Hys., Harrisburg, bituminous penetration on 
native stone or modified stone base paving 1.1% 
mi. Route 349, Milford Twp., Juniata Co., to 
Donaghmore Coal & Stone Co., 1218 Chestnut 
St., Lebanon, $22,312: rein.-con. paving 2.06 
= Route 101, Sect, 1-B, Liberty Twp., McKean 

to Tri-State Eng. Co.. Waynesburg. $75,009. 
rw... Bids Sept. 28. Noted Sept. 2 


Pennsylvania—aAt office S. S. Lewis, secy. 
Hys., Harrisburg, rein.-con. paving 1.15 mi. hy 
and constructing 1 rein.-con structure, on Route 
43043, County Aid Appl. 9477, Mercer Co., 
to Koski Constr. Co., 4624 State Ave., Ashta- 
bula, O., $41,613, bids Sept. 14: rein.-con. pav- 
ing 1.03 mi. hy. and constructing 1 rein.-con. 
arch and 2 plate girder underpasses, Route 
35009, Sect. 2, Scranton, Lackawanna Co., to 
Sweeney Bros., 207 North Washington Ave., 
Seranton, $208,035, P.W.A. Bids Sept. 21. 


Pennsylvania—aAt office S. S. Lewis, secy. Hys., 
Harrisburr, rein.-con. paving 0.19 mi. Route 
55, Sect. R-7, Tyrone Boro, Blair Co., to I. B. 
and J. B. Fogle, Hollidaysburg, $14,.693***1.16 
mi. Route 113, Sect. 13-A, North Bethlehem 
Twp Washington Co., to J. I. Dick, Scottdale, 
ans 500***dual type paving 2.09 mi. Route 


° 


+Federal Government. 
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126, Sect. 1, Jackson and Manchester Twps 
York Co., to H. J. Williams Co., Inc.. Summer 
St. and W.M.R.R., York, $103.928***dual typ 
paving 2.08 mi. Route 54, Sect. 1-B. Camp Hil 
Boro and Hampden Twp., Cumberland Co., to 
Hempt Bros., Camp Hill., $99.060***rein.-con. 
bridge and rein.-con. paving 0.02 mi. Route LOY, 
Bridge 7. Washington Twp., Greene Co., to 
Cc. B. Palumbo, 837 Estella Ave., Pittsburgh 
$12,646. Grand total $295,827. P.W.A. Bids 
Sept. 28. Noted Sept. 20. 

+Pa., Middletown—Con. QM., Air Depot, con 
structing roads and sidewalks, to Union Pa 
ing Co., 1227 North Broad St., Phila., $33,833 
Bids Sept. 12. 

South Dakota—State Hy. Comn., Pierre, to 
Jarvis, Wright & Howell, Sioux Falls. gradinz 
18.012 mi. Codington Co., $72.211*%**to C. W. 
McNamara, Sioux Falls, 12.144 mi. Lake Co 
$38,375***to D. Gustafson, Sioux Falls, 5.79 
mi, Yankton Co., $33,740°%**to H. J. Hawk “y 

774 
L. 








Aberdeen, 12.543 mi. Edmunds Co.. $28 
8.336 mi, Campbell Co. $20, 243°*%to E. 
Marss & C. R. Clinkerbeard, ‘Valentine, Neb 

4404 mi. Gregory Co., $10,837***to Gross % 
Stevens, Scotts Bluff, Neb... 4.007 mi. Jones 
Co., $15,690***to Philip Constr. Co., Philip 
4.546 mi. Charles Mix Co., $6.677***to J. 

Healy Constr. Co.. Manchester, 8.912 mi. Aurora 
Co., $7,402: 8.03 mi. Aurora Co., $5,859***to 
Lindekugel & Kolberg, Spencer. 6.998 mi. Han- 


son Co., $4.645: 6.011 mi. Davison Co., $3,014: 
6.953 mi. Davison Co., $5,313*%**to F. Schuck- 


Parker. 4.102 mi. Turner Co... $2,664 
4.991 mi. Turner Co., $4.370***to R. Backhaus 
Madison, 5.493 mi. McCook Co., $4,043***to 
W. E. Bartholow & Son Constr, Co., Huron 
3.956 mi. Miner Co., $1,990***to C. A. Wagner 
Constr. Co., Sioux Falls, 4.444 mi. Lincoln Co 
$8,269; 2.872 mi. Lincoln Co., $7.052***to 
Inland Constr. Co.. 3867 Leavenworth St 
Omaha, Neb... 15.335 mi. Pennington Co.. $9.- 
464***to Central Constr. Co., Sioux Falls, 15.803 
mi. Stanley Co., $17,584. Grand total $309,216. 
Bids Oct. 10. Noted Oct. 4. 

Ttah—State Rd. Comn., Salt Lake City, con 
erete paving roadway shoulders 3.319 mi. roa 
in Davis Co.. to Ryberg Bros... Interurban De 
pot Bldz.. Salt Lake City, $122,376 est. $110,- 
096. P.W.A. Bids Oct. 5. 

Vermont—State Hy. Dpt., H. E. Sargent, ch 
engr., Montpelier, grading, base and drainaz: 
1.8 mi. Project NRH 81-G, Walden Co., to B. A 
Gardetto. Inc., 58 West Central St., Natick 
Mass., $23.968. P.W.A. Bids Sept. 28, awardeJ 
Oct. 8. 

+#Va., Fort Monroe—Con. QM., 
ley Field, to Trunstall Johnson Co., 
$5,850. 

+#Washington—Pub. Rds. Post Office Bidz 
Portland, Ore... reconstructing and sub 
grade reinforcement on 6 mi. Wind River Na- 
tional Forest Hy., Skamania Co.. 20 ft., to 
Hazard & Wachter, Sherman, $20,952. 

Wash., Seattle—Bd. P. Wks. City Hall. wid 
ening, paving - 65th St. between Srd and 
32nd Aves. N.W., to Fiorito Bros., 110 Leary 
Ave., Seattle, $33, 268. 


Wash., Vakima—Yakima Co. paving 0.75 
mi. Summitview Ave.. to Mid State Contg. Co., 
Yakima, $41,958. Bids Oct. 4. 


Ontario—Dpt. Hys., Parliament Bldgs... Tor- 
onto, grading, culverts 6 mi. Kaladar Rd. S 
Contr. 34-77, to Campbell Constr. Co. Ltd., 67 
Yonge St.. Toronto***concrete paving 8& mi. 
Waverly Rd. S., Contr. 34-78, to Sterling Const: 
Co. Ltd... 50 Sandwich St., East Windsor*** 
3rd bridze south of Tralee, Contr. 34-80, to 
W. G. Campbell Constr. Co., 142 Geoffrey St 
Toronto***Schamking Bridge, Contr. 34-81, to 
General Contractors Ltd.. 332 Warren Rd., Tor- 
ento***Otter Creek Bridge, south of Tillsonburg 
Contr. 34-82, to R. A. Blyth. 164 Indian Rd 
Cres., Toronto***Allenbure Bridge, Contr. 34-83 
to Cameron & Phin, Welland*** 1st bridge south 
of Tralee, Contr. 34-79, to J. Gaffney, West 
Monkton***adaitional 10 ft. of conerete paving 
on 8 mi. road from Clinton North to Contr 
34-11, to McArthur Eng. & Constr. Co., 15 
Dundas St., Guelph***on 15 mi. road from 
Dundalk to Merkdale Contr. 34-12. to Kinz 
Paving Co. Ltd.. Box 619, Oakville***7.3 mi 
Midhurst N., Contr. 34-14, to Curran & Briggs 
203 Manning Chambers, Toronto. Est. $600 
000. 


necht, 


paving Lanz 
Norfolk. 


EARTHWORK, IRRIGATION 
DRAINAGE AND 
WATERWAYS 


PROPOSED WORK 


Tenn., Chattanooga—City. Com. Z. H. Taylor 
appointed 4 engineers to make survey of Chat- 
tanooga Creek for distance of 3 mi. (from 
Georgia State line) to determine work neces- 
sary to make it sanitary. City will then seek 
P.W.A. aid in dredging, erecting pumping sta- 
tions, ete. Unofficial survey several months 
ago estimated the work at about $1.000,000. 
W. H. Wilson, Municipal Bldg., engr. 


Tex., Raymondville—Willacy Co. Water Con- 
trol & Impvt. Dist. 1, c/o O. K. Dickinson. 
pres., revised plans approved by P.W.A. anil 
bonds approved by Attorney General for con- 
struction irrigation system, pressure system to 
serve 74,720 acre tract. Bids soon. $4,853.000. 
P.W.A. project. P. A. Welty. 1111 Fair Bld¢., 
Fort Worth, consult, engr. Noted Mar. 8. 


1934 





31 





BIDS ASKED 

+Florida—Oct. 26 (extended date), by U. S. 
ng Jacksonville constructing Div. 9 Lake 
Okeechobee, Florida Project, 


Tex., Orange—Oct. 29. by Orange Co. Water 
Co., Ine., ¢/o C. C. Leddy, agt., irrigation and 








water system, incl, pumping plant and system 
to wat 40.000 acres, involving 255,000 cu.yd. 
dry ear th excav., 2.000 ft. existing canal, 
62.5 acres clearing and grubbing for 150 ft. 


intake canal. Est. $489,000. W. B. 
Tulane Campus, New Orleans, La., engr. 
July 26, 

Tex., Orange—Oct. 29, by Orange Co. Con- 
servation & Reclamation Dist., c/o C. C, 
chn, ige, drainage wor ‘k. dredging 
and creek incl. 759,446 yd. excav. for relief 
ditch and water lateral Little Cypress Bayou: 
728.081 yd. excavation for Upper Adams Bayou; 
120.000 yd. excav. for lower Adams Bayou: 1,- 
634.976 yd. excav. for Upper Cow Bayou, 250,- 
000 yd. excav. for Lower Cow Bayou; 185.912 
yd. excav. for Gum Slough. $378,000. P.W.A 
project. F. Schutts & Sons, Orange, engr. Noted 
July 26. 

Tus Vie puaneee —Oct. 23 
by U S. Eng 
Tygar ts Vall 


Gregory, 
Noted 















(extended date), 
.. Pittsburgh, Pa., constructing 
y * River Dam. 


CONTRACTS AWARDED 


Calif., Los Angeles—Flood Control Dist.. 205 
South Bway. S. M. Fisher, engr., constructing 
timber facing for San Gabriel Dam 2, involvi 


Noted Sept. 20. 









3.500 cu.yd. exeay 5.000 eu.yd. fil pumping 
1.500.000 gal. water, remove 285.000 sqft 
concrete slab, placing 775 MBM lumber, plae- 
ing 1.100 ecu.yd. gunite. placing 375 eu.yd. con- 
crete, to Case Constr, Co., 905 Westminster St.. 
Alhambra $169,627. Bids Oct. 1, awarded 
Oct. 2. 

*Minois—T. S. Eng.. 932 Post Office Bldg., 
Chicago, dredging 790.200 euyd. from lower 


Illinois River, to American Aggregates Corp 
Greenville, O., $134,334. Bids Sept. 27. Noted 
Sept. 13. 

+New York and New Jersey—T. S. Ene., 39 
Whitehall St., New York, dredging 18,100 eu. 
yd. rock and 76.100 ecu.yd. other material from 
Hudson River Channel, New York. and New 
Jersey to M A. Breymann, 18 Battery Pl.. 
New York, $128,207. Bids Sept. 21. Noted 
Sept. 13. 
+Pa., Pittsburgh—U. S. Ene... Keenan Blde., 
excavating navigation channel at Cogley's Island 
Pool 6, Alleghany River, to Monongahela & 
Ohio Dredging Co., Oliver Bldg., $58,549. Bids 
Sept. 21 

Rhode Island — State Emergency P. Wks. 
Comn., State House, Providence, awarded con- 
tract for improvements at Point Judith, to Mer- 
ritt.Chapman & Scott Corp.. 292 Pequot Ave 
New London, Conn., and 17 Battery Pl., New 
York, $2720.250. This contract tentatively 
iwarded 3 weeks ago to Tucker Constr. Co., 
348 Washington St., Providence, but Federal 
Government ruled against that award on ground 
that completion could not be affected by Dec. 
31, also that bid was not in effect the lowest. 
Noted Sept. 20, under “Contracts Awarded.’ 
+Washington—M ason-Walsh-Atkinson-Kier Co., 
general contractors, Peyton Bldzg., Spokane, 31 
mi. power line from Coulee to Coulee Dam site 
with 2 poles and crossmember, insulators haneg- 
ing, single transmission line of 3-phase type 
to H. H. Walker, Inc.. and F. Ziebarth, 1325 
Vence Bivd.. Los Angeles, Calif., $80,000; fur 
nishing 3.000.000 ft. lumber in ready-to-erect 
shapes and cuts for Mason City dwellings at 
Coulee Dam site, to White Pine Sash Co.. East 
1005 Bway., Spokane, approximately $200.000, 
for Bureau of Reclamation, Denver, Colo. Noted 
July 19, under “Contracts Awarded.” 

#Wisconsin and Minnesota—U. S. Eng., 615 
Commerce Bldg.. St. Paul. Minn., constructing 
13 channel markers in Pool 5, Mississippi River 
between Alma, Wis., and Minneiska, Minn., to 
A. Beckman & Graus, Lake City and Hastings, 
Minn., $18,825. Bids Sept. 27. 

Wis., Racine—See “Sewerage and Water Dis- 
posal.” 

+Wis., Trempealeau—tU. S. Eng... St. Paul, 
Minn., constructing Dam 6, on Mississippi River, 
to Spencer, White & Prentis, 10 East 40th St., 
New York, $1,668,442. Bids Oct. 2. Noted 
Sept. 13. 

Man., St. Andrews Lock—Secretary Dpt. P. 
Wks., Ottawa. Ont.. constructing lock gates, to 
Carter-Halls-Aldinger Co. Ltd., Winnipeg, $24,- 
124. Est. $18,200. 

N. B., St. George—Dpt. P. Wks.. Ottawa, Ont., 
extending wharf, to B. H. Williamson, St. 
George, $12,302. 

Ont., Port Stanley—Secretary Dpt. P. Wks., 


Ottawa. dredging in harbor, to Canada Dredging 
Co. Ltd., Ottawa, $28,000. Est. $36,000, 


Que., Pointe du Lae—Dpt. Marine. Ottawa, 
Ont rein.-con, superstructure cribwork pier 
(Lake St. Peter). to Laval Constr. Co. Ltd., 
Montreal, $12,800. 


Que., St. Lambert—Dpt. P. Wks., Ottawa. 
Ont constructing concrete protection wall, to 
P. Baillargeant & C. Poiriert, St. Lambert, $25,- 
781. Est. $30,000. K. M. Cameron, c/o owner, 
engr. 


Que., Sorel—Secretary Dpt. P. Wks., Otsawa, 
Ont.. refacing stone Dam 2 on St. Lawrence 
River, near here, to Dufresne Constr. Co. Ltd., 
Montreal, $45,000. Noted Sept. 27. 
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UNCLASSIFIED 


PROPOSED WORK 


Colo., Leadville—TUNNEL—Twin Lakes Land 
& Water Co., Ordway, petitioning R.F.C. for 
funds to bore small tunnel to tap Roaring Fork 
and Lost Man Creeks, north of Lincoln Gulch 
to connect with $1,250,000 tunnel now under 
construction 

N. Y., New York—PIER—Dpt. Docks, Pier A, 
North River, soon takes bids constructing Pier 
"5, 125x992 {ft., steel, concrete, North River, 
Franklin and North Moore Sts. $774,000. 
P.W.A. loan granted. F. T. O'Keefe, » owner, 
engr. Eastern Steamship Lines, Pier 25, lessee. 
Noted May 3. 

N. Y., New York—PIER—Dpt. Docks, Pier 
A, North River, soon takes bids completing 
Pier 45, 100x866 {t., steel, concrete, incl, ele- 
vators, conveying equipment and heating, West 
10th St. and Hudson River. $1,282,000 allotted 
by P.W.A. F. T. O'Keefe, Pier A, North River, 





engt. Italian Terminal Service, c/o Italian 
Lines, 1 State St.. New York, lessee. Noted 
May 3. 

N. ¥., New York—STEEL SHED. etc —Dpt. 


Docks, Pier A, North River, soon lets contract 
steel shed and fireproof dumping platform, 
East 107th St. and Harlem River. To exceed 
$100,000. P.W.A,. funds allotted. F. T. O'Keefe, 
c/o owner, engr. 

Okla., Woodward — PARKS — See ‘‘Water- 
works.”’ 

Wyoming—STEEL PIPE LINE—Corporation, 
c/o H. P. Rothwell, Gillette, plans 25 mi. steel 
pipe line from producing fields to Gillette. 


BIDS ASKED 


Conn,, Gaylordsville—TRACT DEVELOPMENT 
—See “Contracts Awarded.” 

La., New Orleans—FERRY LANDING AP- 
PROACHES—See “Contracts Awarded.” 

New York—TRACKS and CONTACT RAIL— 
Oct. 30, by Bd. Transportation, J. H. Delaney, 
ehn., 250 Hudson St., New York. installing 
tracks and contact rail for Route 103, Sect. 4, 
and Route 109, Part of Sect. 1, for Rapid Tran- 
sit Railway, in vicinity of Madison and Rutgers 
Sts., Manhattan Boro, under Rutgers St. and in- 
tersecting streets, to East River, thence under 
East River to Jay St.. Brooklyn Boro, con- 
necting with other railroad at Chapel St. P.W.A. 
project 

N. Y., Brooklyn—SWIMMING 
“Contracts Awarded.” 

North Carolina—CORE DRILLING at MINE— 
Oct. 24, by : Craven, bridge engr., State 
Hy. and P. Wks., Raleigh, core drilling on Car- 
bonton Mine property, northeastern part of 
Moore Co. To exceed $3,000 

B. C., Dunean—HIGH TENSION LINE—See 
“Contracts Awarded.’ 


POOL—See 


CONTRACTS AWARDED 

California — STEEL TANKS, etc. — Standard 
Oil Co. of California, 225 Bush St., San Fran- 
cisco, five 138,000 bbl. steel tanks for oil 
storage at Eastern Terminal of. Rio Bravo- 
Estero pipe line, at Bakersfield or Rio Bravo, 
to Western Pipe & Steel Co., 444 Market St., 
San Francisco***grading and concrete founds., 
to Owl Truck & Materials Co., 420 South Ala- 
meda St., Compton***constructing six 138,000 
bbl. steel tanks for oil storage at western ter- 
minal of Rio Bravo-Estero Bay pipe line, at 
Estero Bay, San Luis Obispo Co., to Consolidated 
Steel Corp., Slausson and Eastern Aves., Los 
Angeles***grading and concrete found., to Lang 
Transportation Corp,, 5501 Santa Fe Ave., Los 
Angeles. Awarded Oct. 1. Noted Aug. 30. 

Calif., Richmond—WHARF—Standard Oil Co. 
of California, 225 Bush St., San Francisco, re- 
decking and new piling wharf on Outer Harbor, 
to Healy-Tibbitts Constr. Co., 64 Pine St., San 
Francisco, $30,000. Awarded Oct. 3. 


Conn., Gaylordsville—TRACT DEVELOPMENT 
—H. Seiffert, c/o J. E. Roth, Gaylordsville, 
tract development and 1 and 2 story, brick, 
frame dwellings, Sherman-Gaylordsville Hy. 
separate contracts. To exceed $100,000, Noted 
Sept. 27. 

Mass., Springfield—COAL STORAGE PLANT 
—Household Fuel Corp., W. H. Bliss, mgr., 176 
Armory St., coal storage plant, incl. elevating 
and conveying machinery, to Nicholson Co., 


Chrysler Bldg.. New York, approximately $30,- 
000. 
La., New Orleans—FERRY LANDING AP- 


PROACHES—Bisso Ferry Co., constructing ap- 
proaches to ferry landings at New Orleans and 
Gretna, steel approaches on creosoted pile 
founds. and two 1 story, stucco frame waiting 
rooms, own forces. T. O. Hotard, Algiers, engr. 


N. Y¥., Brooklyn—SWIMMING POOL—Dpt. 
Parks, Arsenal Bidg., Central Park, New York, 


swimming pool. Sunset Park. day labor. 
A. Embury, c/o gwner, archt. 


N. ¥., New York—COAL POCKETS 
Fuel Service, Inc. 


$40,000. 





Public 
._ 3-5 West 144th St.. 2 story 


coal pockets, 5 West 144th St to Barney 
Ahlers, 110 West 40th St.. New York Est 
$28,000. Maturity Awaiting building 


later. 
permit. Noted Oct. 8. 


N. Y., Syracuse—STORAGE TANK FOUNDA. 
TIONS, ete.—Tidewater Oil Co.. 17 Battery 
Pa.. New York, steel storage tank foundations, 
incl. wood piling, to Provo Bros., Hiawatha 
Bivd., $100,000. Awarded Oct. 7, 
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N. Y¥., West New Brighton — SWIMMING 
POOL—Dpt. Parks, Arsenal Bldg., Central Park, 
New York, swimming pool, day labor. To ex- 
ceed $30,000. Maturity about Nov. 1. A. Em- 
bury, c/o owner, engr. Noted Aug. 2. 

R. L, Warwick—RUNWAYS—State Aviation 
Comn., P. W. Hathaway, chn., State House, 
Providence, concrete runways and drainage sys- 
tem at Rhode Island State Airport, to Lane 
Constr. Co., 37 Colony St., Meriden, Conn., 
Scheme “B’’ $343,390. 

Texas—GAS PIPE LINE—Lone Star Gas 
Co., J. L. Foster, ch, engr., 1915 Wood St., 
Dallas, laying 70 mi. 12 in. gas line welded 
steel pipe, pipe to be taken up and replaced, 
coated with Johns-Manville wrapper, from Riese! 
to Long Lake Gas Field, Anderson Co., to A. F. 
Day Constr. Co., 132 North Lancaster St., Dal- 
las. Total est. $2,000,000. 

Texas—GAS LINE—Texas Gas Utilities ee 
e/o H. L. Mann (receiver), Dal Rio, H. C. Wal- 
lace, ch, engr., constructing 12 mi. 4 in. steel 
welded joint gas pipe line from Zavalla Co. gas 
fields to Del Rio, to N. A. Saigh Ce., c/o 
Builders Exch. Bidg., San Antonio, $45,000. 
Awarded Oct. 1. 

+Washington — POWER LINE — See “Earth- 
work, Irrigation, Drainage, Waterways.” 

B. C., Duncan—HIGH TENSION LINE—Brit- 
ish Columbia Electric Power Co., Ltd., 425 
Carroll St.. Vancouver, new high tension line 
from Bamberton to Duncan, also distribution 
lines by Duncan Utilities Co. Est. $ A . 


Owner builds, by force account. J. Newell, ¢/o 
owner, engr. 


MATERIALS AND EQUIPMENT 


PROPOSED WORK 


CEMENT—Los Angeles, Calif.—A. J. Holm. 
city purch. agt., City Hall, rejected bids fur- 
nishing 1,500 bbl. cement per month from Oct. 
1, 1934, to Dec. 31, 1934, f.o.b. cars A. T. & 
S. F. Spur, McPherson St., per bbl. paper or 
cloth, or > dealers plant, Spec. 3347. To 
exceed $2, 


FIRE pees ean Colo.—City Council, G. 
W. Clark, clk., plans purchasing 5,200 ft. fire- 
hose after Jan. 1, 1935. 

FIRE FIGHTING APPARATUS, etc.—Hor- 
nell, N. ¥.—City, L. F. Wheatley, mayor, ap- 
proved $12,000 bonds for purchasing fire fight- 
ing apparatus and equipment. 

WELL DRILLING EQUIPMENT—Syracuse, 
N. Y¥.—T. and A. Boyce, 441 East General Park- 
way, soon takes bids complete deep well drilling 
equipment. $3,000 or more. 

STEEL OIL TANK—East Providence (br. 
Providence), R. L—Colonial Beacon Oil Co., 
30 Beacham St., Everett, plans constructing 
20,000 bbl. steel oil tank with concrete found.., 
Dexter Rd. To exceed $17,750. Owner will 
award separate contracts. Private plans. 


BIDS ASKED 


DRILL STEEL—Los Angeles, Calif.—Oct. 30. 
by D. P. Nicklin, purech. agt. Dpt. Water & 
Power, 207 South’ Bway, furnishing, delivering 
12 months from Nov. 1, 1934, drill steel, Spec. 
1520 (1) in lots of 20 tons or more (2) in 
less than carload lots, per cwt. (a) f.0.b. bidders 
mill (b) f.o.b. dockside Los Angeles Harbor 
(ec) f.o.b. cars Lone Pine (d) f.0.b. delivered to 
Dpt. camp sites, Mono Basin, estimated require- 
ments 120,000 lbs., Spec. 1520. To exceed 
$2,000. 

*FENCING, etc.—San Rafael, Calif —Oct. 31, 
by Con. Q.M., Hamilton Field, constructing 732 
lin. ft. fencing; two 20 ft.. one 26 ft. four 
10 ft. and two 13 ft. gateways. 

*+TRUCK—Wash., D. C.—Oct. 26, by Yards & 
Docks, Navy Dpt., Wash., D. C., truck, electric 
elevating platform, delivered to Puget Sound: 
steel, shapes, delivered to various east and west 
coast points. 

PUMPS—Greenwood, Miss.—City Council tak- 
ing bids two 10,000 and one 15,000 gal. minute 
vertical motor triplicate pumps to pump against 
head of 20 ft. with motor and starter. A. Bon- 
ner, city engr. 


+SINGLE ROLLER CHOCKS—Vieksburg, 
Miss.—Oct. 24. by U. S. Eng.. P. O. Box 667, 
= cues steel single roller chocks, complete with 
wheels. 


STRUCTURAL STEEL—New York, N. Y¥.— 
Oct. 22. by R. Forbes, comr. Purchase. Munici- 
pal Bldg., structural steel to Dpt. Plant 
Structures. 


TRACTORS—New York, N. Y¥.—Oct. 25. by 
Dpt. Purchase, Municipal Bidg., crawler type 


tractors equipped with bulldozers to Dpt. Sani- 
tation. 


*+CEMENT—Hountington, W. Va.—Oct. 23. 
by U. S. Eng., Huntington, 3,000 bbl. cement 
for U. S. Lock 14, Ohio River. 


CONTRACTS AWARDED 


GASIFYING PLANTS, etc.—Los Angeles, 
Calif.—D. P. Nicklin, purch. agt. Dpt. Water 
& Power, 207 South Bway., furnishing, deliver- 
ing and installing 4 liquid petroleum gas fuel 
storage and gasifying plants at each of depart- 
ments camps in Mono Camp, and furnishing, 
delivering, transfer to storage tanks at depart- 
ment’s camp sites, in such quantities as may 
be required for 12 months, from date of con- 


ENGINEERING News-Recorp, Octoser 18, 1934 


tract, liquid petroleum, 
shipping point, or 4 
Parkhill-Wade Co.. 973 North Main St., $34 
856. Bids Aug. 28, awarded Oct. 2. 
HEATERS—Los Angeles, Calif.—D. P. Ni. 
lin, pureh. agt. Dpt. Water & Power, 207 Sou: 
Bway., furnishing, delivering 32 heating a 
ventilating installations, incl, 420-16,000 BTU 
console type space heaters, fifteen 75 gal. 
g.p.h. recovery, 49 auto storage water heat 
twenty 15 gal. 20 g.p.h. recovery, three 20 ¢ 
20 g.p.h. recovery, five 27 gal. 20 g.p.h. 
covery, fifteen 50 gal. 33 g.p.h. recovery, 
Pacific Gas Radiator Co., 7615 Roseberry A\ 
Huntington Park, $17,923; 257 console ty; 
space heaters, forty-three 16,000 BTU/h 
eighty-one 22,000 BTU/hr.. one hundred a: 
four 27,500 BTU/hr... twenty-nine 39,0( 
BTU/hr. capacity, to H. R. Bosford | Co., 911 


gas fuel f.o.b. bidd 
camps, Mono Co. 


po ier hy Grand Ave., $7,555. Bids Aug. 27, awar 
OIL CIRCUIT BREAKERS — Los Angeles, 
Calif.—D. P. Nicklin, 


purch. agt. Dpt. Wat 
& Power, 207 South Bway., furnishing fou 
15.000 V. 3-pole single throw frame mount: 
outdoor type oil circuit breakers. Spee. 1475 
to Westinghouse Electric & Mfg. Co.. 420 South 
~ Pedro St., $71,320. Bids Aug. 24, awarded 

%. 2 

CABLE—Oakland, Calif.—City Council. 5,62: 
ft. insulated cable, paper covered, to Electri 
Corp.. 178 10th St., $1,433. Bids Sept. 20 
awarded Oct. 3. 

CAST IRON PIPE — Oakland, Calif. — Cit; 
Port Comn., 1.500 ft. 8 in. and 800 ft. 6 i: 
c.i. pipe, elbows. fittings. ete., for water line in 
Dock Area, to U. S. Pipe & Fdry. Co., Monad- 
nock Bldg., San Francisco, $2,431. 


CAST IRON PIPE—Santa Monica, Calif.— 
Municipality, 150 tons 4 and 6 in. e.i. pipe, t 
American Cast Iron Pipe Co., 2930 North 16th 
St.. Birmingham, Ala. Est. about $5,000. 

WATERWORKS EQUIPMENT—Goshen, Ind. 
—City, equipment for waterworks, all valves 
to Western Gas Constr. Co., Fort Wayne. 


WATER SOFTENER—Portland, Ind.—City, ( 


Vv. Gott, mayor, new water softener for city 
a. to American Mfg. Co., Fort Wayne, 
$2,400. 


CRACK FILLER, etc. —lIowa— State Hy. 
Comn., Ames, 650 tons asphalt crack filler, to 
Standard Oil Co., Equitable Bldg., Des Moines 
$11,.700*%**2.000 expansion joints, to Waterloo 
Constr. Co.. Waterloo, $1,500%**38 snow plows 


to Royer Mfg. Co., Janesville, $5,936. Granu 
total $19,136. Bids Oct. 8. 
CINDERS, etce.—Boston, Mass.—City, Supply 


Dpt.. W. W. Loomis, supt., City Hall Annex, 
10.000 cu.yds. cinders, to Jos. P. McCabe, Inc. 
509 East Ist St., South Boston, $8,700*** 
20.000 cu.yd. hard dry fill, to Cerulli Contg. 
Co., 174 Bayswater St., East Boston, $14.000, 
above material to be furnished to Park Dpt. at 
— oo Airport. Bids Oct. 1, awarded 
ct. ° 


PUMP—Norwood, Mass.—Town, W. C. Ken- 
drick, genl. mgr., Town Hall, furnishing, in- 
stalling electric driven centrifugal pump at 


Ellis Ave. Pumping Station, to F. A. Mazzur 
Co., 141 Milk St., Boston. Bids Oct. 1, awarded 
Oct. 8. Noted Aug. 29. 

ASPHALTIC MATERIAL, ete. — Stoneham, 


Mass.—Town, Bd. Park Comrs., at office of 
Town Clerk, Town Hall, asphaltic material for 
construction of tennis courts, Pomeworth s:. 
Playground, to . A. Mulroney, 13 Avon St.. 
$1,140; drilling and blasting ledge. to Wm. € 
Doherty, Inc., 52 Summer St., $1,208. Rejected 
bids fencing and enclosing tennis courts. 


+FEED PUMPS—Montana—U. S. Eng., Postal 
Telegraph Bidg., Kansas City, Mo., duplex boiler 
feed pumps for derrick boats at Fort Peek, to 
Union Steam Pump Co., Battle Creek, Mich. 
$720. Bids Oct. 3. 


+HEATERS—Montana—U. S. Eng., 707 Pos- 
tal Telegraph Bldg., Kansas City, Mo., feed wate: 
heaters for derrick boats at’ Fort Peck, to 
Black, Sivalls & Bryson. Bids Oct. 6. 


*+TESTING MACHINE—Montana—U. S. Ene 
Kansas City. Mo., hydraulic universal testing 
machine, 200.000 lb. capacity, to Riehle Bros. 
Testing Machine Co., 14 24 North 9th St., Phila 
Pa., $5,562. Bids Oct. 5. 


CEMENT, etc.— Sutherland, Neb. — Platte 
Valley Public Power & Irrigation Dist., G. Gen- 
tleman, secy.. North Platte, 70,000 bbl. cement, 
to Ash Grove Lime & Portland Cement Co. 
231 Sunderland Bldg., Omaha, and Nebraska 
Cement Co., 619 Farnam Bldg., Omaha, at 
$2.80 f.o.b. North Platte, and $2.72 f.o.b. Ogal- 
lala***6.000 bbl. special grade cement, to Mon- 
arch Cement Co.. Humboldt, Kan., $3.01 f.o.b. 
Paxton, Neb***60 tons 14 in. gage chicken 
wire, to Colorado Fuel & Iron Co., A. Roeder, 
trustee Continental Oil Bidg., Denver, Colo., 
$13,213. P.W.A. 

*+METAL SASH—Boulder City, Nev.—Bureau 
Reclamation, Dpt. Interior, Denver, Colo., metal 
sash windows, window operators, spandrils, 
panels, louvres, mullions, rolling doors, lan- 
terns for —— Dam Power House, to Kawner 


Mfg. Co.. St. and Dwight Way, Berkeley. 
Calif., $107, 023, Bids Aug. 27. Noted Aug. 16. 


LIGNON BINDER—Atlantie City, N. J.—At- 
lantic Co., 136,000 gal. lignin binder for road 
saan M. R: Young, 34 Fisher Pl., Trenton, 


+Federal Government. 
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ENGINEERING NeEws-REcorp, 


Materials, ete. (Continued) 

#CULVERT PIPE—Milwaukee, Wis.—U. 5 
Government, furnishing culvert pipe. to Union 
Iron Products Co., East Chicago, Ind., $2,780 
fids Oct. 1, awarded Oct. 8. 

WATER STORAGE TANK—Osseo, Wis.— 
ited Milk Products Co., 200 West 41st St 
cleveland, O., reinforced elevated water storage 
tank, to Tschopp-Durch-Comostral Co., 403 North 

Hizh St.. Chippewa Falls. 

pUMP—Platteville, Wis.—City, booster pump 
‘o Worthington Pump & Mchy. Corp., 400 West 
Madison St., Chicago, Ill., $2,470. 

+PIPE, ete.—Milwaukee, Wis.—U. S. Forest 
Service, pipe and fittings, to March Auto Irri- 
vation Co., Muskegon, Mich., $475***pipe, to 
Cordes Supply Co., 441 North 2nd St.. Mil- 
waukee, $112***culvert pipe, to H. V. Johnston 
Culvert Co., Minneapolis, Minn., $984*°**cul- 
vert pipe, to Wheeling Corrugated Co.. 1729 
Northeast Bway., Chicago, Ill., $1,.760***culvert 
pipe, to Felker Bros. Mfg. Co., Marshfield, 
$1,257. Grand total $4,588. Bids Oct. 3. 

TANKS—Port Stanley, Ont.—Thayers Ltd... 
London, constructing two 2 m.g. gasoline tanks 
and two 8 in. pipe lines from tanks to docks, 
to Horton Steel Co, Ltd., N, Ont. Bldg., Toronto, 
und Fort Erie, $50.000. Awarded Oct. 2. 


FOREIGN 


India, Simla—Director of Civial Aviation bids 
this year 140 ft. span hangars at Karachi 
Allahabrad, Caleutta. Rangoon and Akyab, Rs 
9,200,000, for aerodromes at Karachi, Delhi 
Cawnpore, Caleutta, Akyah, Allahahad = and 
Rangoon, Rs 11.51,000: for meteorological ob- 
servatories Rs 581,000. 

India, Simla — Chief Controller of Stores 
Indian Stores Department, Engineering Division 
wants prices on hand drawn copper wire, bare, 
for telegraph and telephones of 600 mi, at 
200 Ibs. per mile and 1,000 mi. at 300 Ibs. per 
mi.: also 3 truck type switchgear units. each 
suitable for controlfing 300 k.v.a. circuit on 
11.000 volt 3 phase, 50 cycle system. 3 oil 
immersed self cooled indoor type transformers 
with terminal boxes, 7 iron clad draw out 
pedestal type switchgears and pumping sets. 

Mexico—Palmilla District Mines Corp., ¢/o 
L. B. Sawyer, Ist Natl. Bank Bldz.. Cincinnati. 
O.. mining development in various locations 
by day labor. To exceed $40,000. 

Tnion Socialist Soviet Republies — Commis- 
sariat of Heavy Industry, Moscow, or c/o Am- 
torg Trading Corp., 261 Sth Ave., New York 
electrie locomotive plant, incl. construction of 
socialist city in Kashira (Moscow Region), by 
day labor. $140,000,000. 

Tnion Socialist Soviet Republies—Commis- 
sariat of Heavy Industry, ¢/o Amtorge Trading 
Corp... 261 5th Ave., New York. constructing 
25,.000-100,.000 tons electrolytic copper refinery 
at Pyshminsk, by day labor. To exeeed $500,- 
000. 

Tnion Socialist Soviet Republics — Commis- 
sariat Communications, Moscow. or c/o Amtorg 
Trading Corp., 261 5th Ave... New York. 4.000 
kilometer telephone and telegraph line con- 
necting Moscow with Suerdlovsk, Novosbirsk 
and Staltinsk, by day labor. To exceed $1,000,- 
000. 


Tnion Socialist Soviet Republies—Commis- 
sarit of Heavy Industry, Moscow, or c/o Am- 
tore Trading Corp., 261 5th Ave., New York. 
preliminary plans steel and iron combine in 
East Silberian Region. To exceed $10,000,000. 
Maturity later. 


Tnion Socialist Soviet Republies—Dpt. Musi- 
eal Instruments, Commissariat of Light Industry. 
Moscow, or c/o Amtorg Trading Corp... 261 5th 
Ave., New York. piano factory, capacity 16.000 
pianos, ete., at Leningrad. day labor. To exceed 
$500,000. 

Tnion Socialist Soviet Republies—Soviet Gov- 
ernment, Moscow. or c/o Amtorg Trading Corp.. 
261 5th Ave.. New York, asphalt plant addi- 


tions, at Batum, by day labor. To exceed $500.- 
000. 


DETAILS OF PWA NON- 
FEDERAL ALLOTMENTS 


Loans and Grants Except as Noted. 
*Grant. +Loan. 


KEY TO SYMBOLS 


m-meters 

p-pump 

t-tank or standpipe 
f-filtration 

d-distr. supt. 

w-well 

s-supply 
g-generator 
eh-chlorinators 


Water Works 


Batesburg, S. Car. r-s-f-d- 
Fountain Green, Utah. d 


+Federal Government. 


e-canal 

dm-dam 
r-reservoir 
tr-treatment plant 
b-building 

i-iron removal 
pw-power line 
s-softening 
dl-boilers 


Grove City, Ohio, s-i 12.000 
Hagerman, N. Mex., p-t-d 3 9.000 
Providence County. R. I 

(Smithfield), tw-p-t-d ...... peal 7 OO 
Secretary, Md... w-p-t-d 21,000 
Serene: Ge. ope ccscune 00 
Wingo, Ky... w-p-t-ch-d 36.000 


Buildings 
*Sykesvill: Mi. 


Schools 


*Dickenson County, Va. .... 
El Paso, Tex. (athletic field & 

stadium) ‘ 14.700 
*Haymarket. Va. (Prince 

County School Board) . " ano 
New York, N. Y. (Jr. High School 

Amsterdam Ave., 129th & 

Oe rrr . ; ooo 
New York, N. Y ‘HS. Oakwoo 

Heights, Staten Island) LLO.S00 
*Osage City, Kans. .. ad 26,500 
*Smithfield, Va. 10,000 
Southwest Texas State Teachers 

Coll.. School, San Marcos, Te 

(dormitory) shames _ 
State Board of Education, Billings 

Mont. (College buildings. E. 

Mont. Normal School) ........ 
University of Colo., Boulder, Colo 

(Field House) 


(alterations) 


sane 30,000 


176.000 


"250,000 


Miscellaneous 


New York. N. Y¥ (Dock improve 
ments, Sheepshead Bay St. to E 


27th Sts.) 428,000 


PUBLIC BUILDINGS 


PROPOSED WORK 


Calif., Sacramento — Sacramento Dist. 
County, election Nov. 6, $12,000,000 
plant and distribution system. Burns & Me- 
Donnell Eng. Co., 107 West Linwood Blvd 
Kansas City, Mo., engrs. Noted Sept. 27. 

lil., Chiceago—P.W.A. housing Division, 120 
South LaSalle St., plans acquiring 160 acre site, 
wrecking present structures and constructing 
"3 and 4 story homes and some row houses 
recreation center, ete., on Racine. Ashland 
Harrison and Roosevelt Rds. $8,000,000. En- 
gineer and architect not appointed. Project ap- 
proved by Secretary of Interior. 

Minn,, St. Cloud—City defeated amendment 
to city charter enabling city to issue revenue 
bonds to construct municipal electric power an! 
distribution plant. $1,294,000. Burns & M: 
Donnell, 107 West Linwood Blvd., Kansas City, 
Mo., engrs. Noted Sept. 20. 

N. Y., Dongan Hills—Bd. Educ.. 500 Park 
Ave., New York, soon takes bids Oakwood High 
School, brick, steel concrete, Oakwood Heights 
$1,100,000. P.W.A. funds allotted. C. W. Mar- 
tin, Flatbush Ave. extension and Concord St 
Brooklyn, archt. 

N. Y., New York—Bid. Educ.. 500 Park Ave., 
New York, soon takes bids Junior High Schoo! 
brick, steel, concrete, Amsterdam Ave. and 129th 
St. $1,100,000. P.W.A. funds allotted. W. C 
Martin. Flatbush Ave. extension and Concord 
St., Brooklyn, archt. 


and 
power 


BIDS ASKED 


+Calif., Long Beach — Nov. 15 (extended 
date), by Treas. Dpt. at office Sup. Archt.. 
Wash., D. C., furnishing interior of 4th to 
7th floors (inclusive) U. S. Post Office, ete. 
Noted Sept. 13. 

+Calif., San Francisco—Oct. 26 
date), by Treas. Dpt. at office Sup. Arecht 
Wash., D. C., constructing plague laboratory 
on U. S. M. H. Reservation. Noted Aug. 30 

+D. C., Wash.—Oct. 23, by Treas. Dpt. at 
office Sup. Archt., Wash.. D. C., extending and 
remodeling U. S. Bond Vault 7 

Ga., Reidsville—Nov. 20. by J. H. Johnston, 
state engr.. 722 Citizens Southern Bank Bldc.., 
Atlanta, prison, 4 story, basement, 50x100 ft. 
administration building, six 2 story, 50x250 ft 
dormitories, structural steel, rein.-con. construc- 
tion in addition to building, incl. steel bars and 
cells, waterworks system, sewage disposal plant 
and numerous other items and fencing entire 
reservation, for State, c/o Judge E. L. Rainey 
chn. State Prison Comn., Atlanta, $1.300,000 
Tucker & Howell. Rhodes-Haverty Blide.. At- 
lanta, archts. P.W.A. Noted Aug. 9. 

#Ky., Winchester—Nov. 5, by Treas. Dpt. at 
office Sup. Archt.. Wash., D. C., extending anid 
remodeling U. S. Post Office. 

+#Me., Bangor—Oct. 22. by Treas. Dpt. at of- 
fice Sup. Archt.. Wash., D. C., elevator in U. S. 
Post Office. 

Mass., Sterling—Oct. 22. by Town. Bd. Select- 
men, Town Hall, for Junior-Senior High Schoo! 
2 steel, Princeton Rd 


(extended 


2 story. basement. brick, 
#125.000, Frost, Chamberlain & Edwards, 3900 
Main St., Worcester, archts. Noted May 724. 


Mass., Wellesley—Oct. 24. by Town. P. W. 
Taylor. chn. Building Comn., Town Clerks Office, 
Town Hall, 2 story, basement, brick, stone, ele- 
mentary and junior high school, concrete 


Octoser 18, 1934 


founds., Washington and Walnut Sts. $175,000 
P.W.A. B. Froctor, Jr 173 Milk St., Boston, 
archt. 


Mass., Westborough—Oct. 23, by Common- 
wealth of Massachusetts, Dpt. Mental Diseases 
State House, Boston furnishing, installing 
laundry machinery equipment at State Hospita 
To exceed $5,000. P.W.A. project. 

Mass., Westminster—Oct. 22, by Town, Bd. 
Selectmen, 1 story, basement, 110x115 ft. and 
45x80 ft. brick, stone, steel school, $105,000 
O. A. Thayer, 89 Franklin St Boston archt 
Noted Aug. 3U. 

Mass., Wrentham—Oct. 24, by Commonwealth 
of Massachusetts, Dpt. Mental Diseases, Sta 
House Boston brick concrete boi hous 
iddition and alterations at State School Albert 
B. Franklin, Inc., 38 Chauncy St., Boston, engrs. 

*Mich., St. Johns—Nov. 6, by Treas. Dpt. 
at Office Sup. Archt., Wash., D. C., construct- 
ing U. S. Post Off 

Mo., Liberty—Clay Co.. bids about Nov. 10, 
3 story, basement, S7x117 ft., Indiana lime 
stone court house S275.000. Wright & Wright 
$00 Ist Natl. Bank Bide... Kansas City, engrs 
Noted July 19. 

#N. J., Caldwell—Oct. 22, by Treas. Dpt. at 
office Sup. Archt.. Wash.. D. C., constructing 
U.S. Post Office. $73,700. 

N. ¥., New York—0Oect. 
39 Centre St.. general 
work electrical work, 
ete for Biological Research Laboratory, al 
Willard Parker Hospital lth St and East 
tiver. Sibley & Fetherston, "205 East 42nd St.. 
archts. 

N. Y., Remsen—Oct. 23. by Bd. Eduec.. Rem 
sen Central School, 2 story 150x150 
{t.. brick school, plain found. S164,000 Bags 
& Newkirk. U.G. and E. Blde., Utiea, engrs. and 


archts. P.W.A. Noted Aug 

N. Y., Spencerport—Sce “Contracts Awarded.” 

0.. Columbus—Oct. 22, by J. McSweeney, 
dir. P. Welfare, State Office Bldg., 500 hp, steam 
generating unit and stoker complete to be in- 
stalled in Ohio Penitentiary. $70,000. 

#Pa.. Phila.—Oct. 31. by Yards & Docks, 
Navy Dpt Wash » ¢ aircraft factory at 
Navy Yard. $2.600.000. Noted Oct. Ll. 

#Pa., Pittsburgh Oct. 29, by U. S. Eng 
Pittsburgh, contracting and operating building 
ind a shelterhouse at Montgomery Island, Lock 
and Dam, Ohio River 

#Pa.. Swarthmore—Nov. 7, by Treas. Dpt. at 
office Sup. Archt Wash b. C., constructing 
U. S. Post Office. 

S. D., Sioux Fallkx—Oct. 31. by Bu 
general contract remodeling and constructing 3 
story. brick school addition, $135,000. P.W.A,. 
project. Hugill & Blatherwick, 366 Boyce- 
Greeley Bldg... archts Noted Oct. 11. 


30, by Dpt. Health, 
construction sanitary 
laboratory equipment, 


Edue 


CONTRACTS AWARDED 


Ark., Conway—Arkansas State Teachers Col- 
lege, constructing dormitory, to W 
Donaghey Bldg., Little Rock, $86.350°* *plumb- 
ing and heating. to Brooks Turner. Warren 
$21.570°%* electrical work, to Conway Electric 
Co., Conway, $3.398***furniture and equipment 
to Manufacturers Furniture Co., 600 West 7th 
St.. Little Rock. $11,798. Grand total $122,916 
P.W.A. Noted Apr. 26. 

Calif.. Pasadena—B!. Educ 
rehabilitating, strengthening 
tary School, incl. new 


Peterson 


reconstructing, 
Madison Elemen 
rein.-con, found., gunite 
exterior walls, to H. Mayson, 9315 Hooper Ave 
Los Angeles, $106,852. P.W.A. Bids Sept. 25. 
Noted Sept. 20. 

+Calif., San Diego—Yards & Docks, Navy 
Dpt.. Wash.. D. C repairing and improving 
buildings, Spec. 7803, to John F. and Laura 
Jackman Shanley, 2700 Kittner Blvd., $4.345 
***replacing machinery, Spec. 7792, to West 
Coast Gas Eng. Co., 312 West Market St., 
$3,299. 

+Conn., Plainville—Treas. Dpt. at offices Sup 
Archt.. Wash., D. C.. constructing UT. S. Post 
Office, to Tremaglio Bros., 1500 Highland Ave.., 
Waterbury, $34,900. 

+Ga., Valdosta—Treas. Dpt. at office 
Archt., Wash., D. C., 
U. S. Post Office. to 
Point, $50,384. 


Sup. 
extending and remodeling 

jatson Cook Co... West 
Bids Sept. 18. Noted Sept. 6. 


+Minois—Twenty-First Forestry Dist.. Jeffer- 
son Barracks. Mo., to R. E. Jones. Springfield, 
1 barracks and forestry building at Camp Spring 
field, $4.297: 1 barracks building at Camp 
Pere Marquette, $2.148***1 barracks building at 
Camp Havana, $2.078***to R. L. Baker, Jer- 
seyville, 1 barracks building at Camp Piasa 
$2,412. Grand total $10,935. Bids Sept. 27 


+1l., Effingham—tTreas. Dpt 
Archt., Wash... D. C constructing U. 8S. Post 
Office. to A. C. Atherton, 1024 Judson Ave., 
Evanston, $42,418. Bids Aug. 23. Noted Aug. 9. 


41l., Fairfleld—Treas. Dpt. at office Sup. 
Archt.. Wash.. D. C., constructing U. 8S. Poat 
Office, to J. C. Miller, Campbelisville, Ky.. $36 
555. Bids Sept. 27. Noted Sept. 6. 


+1il., Monticello—Treas. Dpt. at office Sup 
Archt., Wash., D. ©., general contract 1 story. 
basement. brick, concrete post office. to D 
Bright, Clinton, Ind., $36,700. Bids Sept. 20 
Noted Sept. 20. 


at office Sup. 


Ind., Terre Haute—Indiana National Guard, 
1 story, basement, 100x150 {ft.. brick, steel. 
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